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You may build the best appliance of its 
kind on the market — but if it sets up 
local radio interference—you'Il have tough 
sledding against today’s keen competition. 
Your customers are demanding radio 
noise-free performance in the electrical 
equipment they buy. 


The answer, of course, is to equip your 
products with C-D Quietones. Why 
Quietones? First, because they're the best- 
engineered noise filters — second, because 
they guard your product’s reputation by 
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giving long trouble-free service — third, 
because they’re designed and built to meet 
manufacturers’ specific needs — efficiently 
and economically. 


Speed up sales — build prestige — boost 
profits with C-D Quietones. Your inqui- 
ries are invited. Cornell-Dubilier Electric 
Corporation, Dept. 15-8, South Plainfield, 
New Jersey. Other large plants in New 
Bedford, Brookline and Worcester, Mass., 
and Providence, Rhode Island. 


Make Your Product More Saleable 
with C-D Quietone Radio Noise Filters 
and Spark Suppressors 
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CAT. NO. 1217-E (£/2.8 coated lens) _.......$ 980.00 
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HIGH POWER invariably improves any radio service to 
the public, whether it be AM, FM, TV, or general com- 
munications. A resolution now before Congress to 
throttle standard broadcast station powers to 50 kw 
(about the power exerted by a single automobile going 
up hill!) will limit the future usefulness of our broad- 
cast channels, particularly to farmers and remote com- 
munities. Instead of 50-kw stations, we need 500-kw 
and even 2500-kw transmitters, in the best public in- 
terest. 


MEMBERS OF CONGRESS are not qualified to pass 
upon the intricate problems of radio operation,—which 
they would be required to do by two proposals now 
before the Capitol lawmakers. Congress has created FCC 
to perform this radio task, and has equipped the Com- 
mission with funds, engineers and facilities to handle 
this technical job. Regrettable mistakes have indeed been 
made by FCC. But it would be an even more collossal 
error (hazarding possible radio chaos, as in 1926), if 
Congress itself ever attempts to legislate the complex 
and changing technical details of radio administration. 


ENGINEERING DESIGN ECONOMIES result from a 
lot of small and large items. Comparing present with 
prewar models, we note high-frequency power supplies 
with inexpensive transformers and filter capacitors. An 
ingenious expedient utilizes the inner and outer coatings 
of the bulb of the cathode-ray tube to provide the neces- 
sary filter capacitance. These coatings (in a projection 
tube) may be at 20 to 30 kv difference of potential. 

The use of intercarrier modulation principles has re- 
sulted in substantial cost reduction in some of the latest 
inexpensive 7-inch sets. 


Higher figures of merit found with the new miniature 
tubes have not only simplified circuit design but make 
the wide-band requirements easier to attain. 

One large company has inaugurated a continuous 
cabinet production line that fabricates TV cabinets from 
the wood, and applies all of the finishing processes in 
a matter of four hours. No longer are the multiple 
handling and storage times needed awaiting finish dry- 
ing. 


LOWER-COST TV SETS—We have received many 
queries as to what happened in designs to account for 
the recent downward trend in TV receiver prices. The 
answer is not the same in every case: (1) Some com- 
panies have worked out new distribution policies which 
they think will be more efficient and economical. (2) 
Others believe that an arbitrarily-set lower price will 
put them in the forefront immediately and make easier 
sailing later. (3) Some prices have been set by com- 
panies which have capitalized on the experience and 
developments of others and so have no great develop- 
ment overhead to write off. (4) Engineering design 
economies have been achieved. These last are the only 
real gains that mean anything in the overall picture. 


PROJECTION VS. DIRECT-VIEW—Controversy over 
projection versus direct-view television is crystallizing 
in the Baltimore area according to reports from that 
region where it is claimed that a growing demand by the 
public for direct-view receivers gives evidence that the 
small-picture set is not the drug on the market that 
some expected it to be. Low-priced receivers are 
literally changing the “picture” of the mass television 
market. 


TELE-TECH’s TV TIMETABLE for 1948 ... See Part 2 


Our TV Timetable included with this issue as Part 2 is the first and 
only compilation of its kind showing by months TV stations sched- 
uled to go on the air commercially in 1948. Supplementing this ex- 
clusive Timetable are other pertinent facts on television actions 
which make this special Timetable the most informative reference 


chart of the year. 
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HOW MUCH Pay Is 


Second in a series of articles on engineer pay. This article analyzes the pay 
for radio and electronic engineers in research and manufacturing fields 
and outlines a bonus plan covering engineers with General Radio Company 


J7HEN an engineer enters em- 
ployment, no subject is of more 
interest to him than pay. This inter- 


est is natural because it is the 
measure by which others appraise 
his ability. It is also a measure of 
the appraisal put on different types 
of talents. 

Competent engineers sometimes 
complain that technical sales posi- 
tions and administrative positions 
pay higher salaries to persons con- 
sidered by the engineer to be less 
competent than himself. Such a per- 
son may also have had less academic 
training than the complaining en- 
gineer. The law of supply and de- 
mand is inexorable in the long run 
and it, nearly alone, determines pay 
rates, barring, of course temporary 
controls. If there is a shortage of 
chemical engineers and a surplus 
of electronic engineers, the chemi- 
cal engineer will be the higher- 
paid. That situation currently ex- 
ists. 

In general, the young man who 
has decided on an engineering ca- 
reer is far more influenced in his 
choice of fields by his like or dislike 
of a field than by the pay opportu- 
nities in that field. There is, of 
course, some influence’ exerted 
where employment and pay condi- 
tions in a particular field are un- 
usual. Tangibility is also an impor- 
tant factor. For example, many 
young men are attracted to elec- 
tronic courses because they recog- 
nize electronic phenomena all 
around them, and in many cases 
they have constructed some sort of 
electronic equipment. On the other 
hand, metallurgy is a rather in- 
tangible subject to a preparatory 
school student, with the result that 
students training in this field have 


been rather few. Pay after gradua- 
tion has accordingly averaged high- 
er than in the electronic field. 
Except as we may influence young 
men as to the advantages and dis- 
advantages of the electronics field, 
our pay problems become quite 
personal because we are already in 
the field. Pay data is a very in- 
tangible subject because it is so 
difficult for any individual to make 
an. accurate self-appraisal and 
thereby place himself correctly on 
the statistical pay curves. For any- 
one interested in a splendid analy- 


Comparison of monthly pay by degrees 


=) 


| | BEGINNERS 


4 25-40 YRS. EXPERIENCE 


DEGREE 


— a cnet 
DEGREE DEGREE 


sis of comparative rates of pay for 
engineers, I recommend a study of 
a report published last year by the 
Engineers Joint Council on the 1946 
Survey of the Engineering Profes- 
sion. The report is entitled, “The 
Engineering Profession in Transi- 
tion”. The price is $1.00, and it may 
be obtained from the Council, 33 W. 
39th Street, New York. (TELE-TECH, 
April 1948, page 25.) 


Comparative Pay Scales 


I have recently made some spot 
checks of current pay rates for 
young men entering the electronics 
industry. They are still very con- 
fused by the effects of the war. 
(Consideration is usually given to 
the value of war service, and a 
preferential rate of from 10 to 20 
percent is not unusual for those who 
have had really useful war experi- 
ence in the line of work for which 
they are engaged. Starting pay for 
the holder of a baccalaureate de- 
gree in science or engineering is 
currently $250 a month for a stand- 
ard work week. In the case of some 
training courses, a rate of about 
$225 may be expected. Useful war 
experience may add up to about $50 
a month, thus bringing the top 
starting rate up to $300 a month. 

The base for a master’s degree 
runs from $25 to $50 a month above 
the baccalaureate. There seemed to 
be more hesitancy in quoting finite 
figures for this degree, largely be- 
cause of the war experience factor 
and because of the privileges under 
the G. I. Bill. A graduate who had 
useful war service, and then ob- 
tained his master’s degree at the 
end of the war, seemed to have his 
experience credit and his degree 
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An Engineer Worth ? 


Dr. H. B. RICHMOND, 


Chairman of the Board, General 
Radio Co., Cambridge, Mass. 


WHAT DO YOU THINK? 


Does the pay of engineers in the communications industry 


keep pace with rise in income in other industries and pro- 
fessions? Do engineers feel adequately paid? Comments 
from engineers are welcome. Write to TELE-TECH in con- 


Dr. Richmond addressing the IRE on the subject of this article 


fidence—names will not be used. 


credit merged in a manner hard to 
appraise separately. A base rate of 


The holders of the doctorate in 
the field of science start for about 


too much at the start, but is amen- 
able to training; whereas the holder 
of the doctorate, while recognized 
for his advanced training, is never- 


t $275 for an inexperienced holder of $100 a month more than do the theless often regarded with a bit of 
, a master’s degree, particularly if holders of a B. S. degree. The extra Suspicion as to his ability to turn 
5 part of the training had been accel- time and cost is hardly worth this this additional training into applied 
e erated, can be expected. A more small starting differential. The em- Practice until he has actually proved 
. normal rate, including some small ployer is very likely to take the his ability to do so. 
0 allowance for military experience, attitude that the holder of the B. S. Highest Paid Engineers 
: would be nearer $300. degree is not expected to produce The Engineers Jett Ceaaseiamaae 
0 Chart from “Engineering Profession in Transition” by Engineers Joint Council shows that the highest paid group 
| of engineers are those holding non- 
‘ : technical management-administra- 
: COMPARISON OF FIVE LEVELS OF BASE MONTHLY tive positions, with those holding 
: SALARY RATES OF PROFESSIONAL ENGINEERS ee, ee aes 
: : BY EXPERIENCE LEVEL IN 1946 tive positions coming ' second. Re- 
- EXPERIENCE LEVEL : search workers in the field of basic 
‘ IN-YEARS {| iovencent as Pencent weoian esrencent_ovencert | science come next, followed by re- 
le 40 OR MORE ss LLL search workers in applied science. 
ut 35-39 8 ULLLLLLLLL Teaching, in which many holders of 
“ 30-34 bE the doctorate are engaged, is twelfth 
10 25-29 t eaten on the list of nineteen classifications. 
P 20-24 ene ee ass eet nt a These starting rates are really in- 
IS~19 teresting to only a small proportion 
“d 12-14 of engineers, principally to those 
- ee. about to seek employment or those 
to ie. who have recently started, and to 
te 6 employers of such young engineers. 
8 ) What is of greater interest is the pay 
or 4 that men with 25 to 40 years of 
~ 3 experience in the electronic field 
ad e receive. This is so complicated by a 
b- | — depreciating currency that a simple 
he UNDER | bead Ln n n n n answer is very difficult. For exam- 
= aproalt boo ~ 90 —- © ple, the starting monthly rate of 
- | «dia i i(is‘s.OUWw.UWUDUmUmUmUm™mUm™C—~—~—~—C——C—™CC (Continued on page 76) 
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Simplest series mode crystal oscillator circuit for work at moderate fre- 
quencies. Only circuit elements are R and C, inductances are unnecessary 
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Quartz crystal oscillators produce oscillations at 118 mc; 
by using one twin triode, circuit can be operated at 250 mc. 
With modifications, the circuit can be used as a converter 


By HAROLD GOLDBERG and EDWARD L. CROSBY, Jr., 


Research Engineers, Bendix Radio Division, Baltimore 


TILIZATION of the concept that 

a piezoelectric quartz crystal 
may be represented in the neighbor- 
hood of a resonance by the equiva- 
lent circuit (Fig. 1) has resulted in 
oscillator circuits having unusual 
characteristics. 

This circuit has two frequencies 
of resonance, one, termed the series 
resonance, for which the impedance 
is a minimum and the other, the 
parallel resonance, for which the 
impedance is a maximum. These 
frequencies are very close to each 
other in the typical crystal. At low 
frequencies, the shunt capacitance 
may be ignored without much error 
as far as the series mode is con- 


Fig. 1: Equivalent circuit of crystal and holder 


cerned, and the series mode reso- 
nant frequency may be taken as 
that of the series arm alone. If one 
uses the crystal in an oscillator cir- 
cuit which drives the crystal in its 
series mode at low frequencies, the 
crystal may be represented by the 
series arm alone without significant 
error. 

The oscillator, basically represent- 
ed in Fig. 2 is essentially an ampli- 
fier having a complex gain, the real 
part of which is G and the phase 
shift of which is 6, connected back 
on itself through an impedance Z, 
the quartz crystal. The condition for 
steady oscillation is shown by the 
relation for (C) in Fig. 2B. Both G 


and A may be computed for the 
condition of steady oscillation. If 
the center frequency is sufficiently 
high the frequency of oscillation can 
be computed to a good degree of 
approximation from A, where 

A = w/) — &/ wo = 2Aw/w, = 2Af/f, 
where Af is the difference between 
f and f,. 

From the relations in Figs. 1 and 
2, it can be shown that 
G = R+R,+R,/(R, cos 6—X, sin 6) 
2Af/f, = —[(X + X,) /L] + 

(tan 0+X,/R,) /Qer:(1—X, tan 6/R:) 
where Q.;; is given by 

Qere = WoL /(R+R,+R:) 

Although 6, X, and X, are treated 

as though they are independent of 


Fig. 2: Fundamental oscillator circuit shown in (A) left: equivalent circuit (B) right 
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frequency, the more exact analysis 
becomes complicated and does not 
necessarily yield more significant 
results. 


Frequency Stability 

Since we are primarily interested 
in frequency stability, let us investi- 
gate the last relation. If the circuit 
is tuned so that tan 6, X,, and X, 
are zero at the frequency f,, Af/f, is 
also zero, so the oscillator operates 
at the resonant frequency of Z. If 
the resonant frequency of Z is in- 
dependent of ambient conditions, 
the stability will be determined by 
the way in which temperature, op- 
erating voltages, vibration, aging, 
etc. affect the parameters on the 
right of this equation. It is obvious 
that the effect on the frequency of 
such changes will be small if ,L is 
very large compared to R, R,, R,, 
X,, and tan §. Furthermore, stability 
will be improved if tan 9, X,, and X, 
change very slowly with frequency. 
The first requirement is satisfied if 
we choose a quartz crystal for Z, 
and keep R,, Ri, X, and X, com- 
parable in magnitude with R. This 
is a consequence of the high Q of 
quartz crystals. 

The second requirement may be 
satisfied by making the amplifier 
broad band, and making the input 
and output impedances broad band. 
In other words, a sharply tuned 
band pass amplifier will give poor 
stability as compared to a broad 
band amplifier having the proper 


Fig. 3: Circuit utilizing series mode of crystal is a grounded grid 
triode which feeds a cathode coupled output stage as illustrated 


gain. With good crystals, it is ob- 
vious that high orders of stability 
are possible. However this circuit is 
not as stable as the Meachem bridge 
stabilized oscillator, which can 
achieve higher degrees of stability 
by minimizing the effects of varia- 
tions in tan 4, etc., by increasing the 
gain of the associated amplifier. 
This is not the case for the circuit 
analyzed here but the circuit does 


possess remarkable stability if 
properly designed. 
The quartz crystal has been 


treated as a simple series resonant 
circuit, which is justified when the 
shunt capacitance across the crystal 
has a negligible effect at resonance. 
At high frequencies (>30 mc) this 
capacitance, even for crystals 
mounted in low capacitance holders, 
is no longer a quantity to be ig- 
nored. It has been found in this 
series mode oscillator, that one can 
take care of the shunt capacitance 
by anti-resonating it at the operat- 
ing frequency. An examination of 


Fig. 4: Diagram 


the resulting impedance equation 
shows roughly the same behavior 
at resonance as that obtained for 
the series arm alone when used in 
the neighborhood of resonance. 


Circuit Characteristics 


The equation above for G sug- 
gests that the class of amplifiers 
whose input and output are consid- 
ered to be in phase may be used for 
this type of oscillator. Since sim- 
plicity is generally desired, only two 
generic circuits will be considered 
(Figs. 3 and 4). 

The amplifier portion of Fig. 3 is 
a grounded grid amplification stage 
driving a cathode follower output 
stage. The amplifier portion of Fig. 
4 is a cathode coupled amplifier. 
Both input and output of the am- 
plifier of Fig. 3 are generally low 
impedance because the input im- 
pedance of a grounded grid ampli- 
fier, and the output impedance of a 
cathode follower, are low. The input 


shows an alternate 


circuit for Fig. 3. 

This circuit oper- 

ates at higher im- 
pedance levels 


Photo below right: 
VHF series mode 
crystal operates di- 
rectly at 236 mc. 


v 
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Pencil pointer indi- 
cates tiny A-T cut 
quartz crystal 
ground for approxi- 
mately 10 mc fun- 
damental frequency 
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and output of the amplifier of Fig. 4 
are generally high impedance al- 
though they need not necessarily be. 
For given tube types, the lowest im- 
pedances will generally be achieved 
with the amplifier of Fig. 3. Al- 
though the tubes shown are triodes, 
the circuit is not restricted to tri- 
odes. It may be advantageous to use 
tetrodes or pentodes in either posi- 
tion. 

The networks shown may also be 
four terminal networks. Amplitude 
control is accomplished by grid leak 
bias of the cathode follower al- 
though other means of control may 
be used. For the utmost in stability, 
some means of control should be 
used which limits operation to class 
A. At high frequencies, the crystal 
holder shunt capacitance is anti- 
resonated as shown. The circuit of 
Fig. 4 would require a blocking 
condenser if the holder is anti- 
resonated. If stability is the prime 
consideration, the circuit of Fig. 3 
is to be preferred, all other factors 
remaining constant. The circuit of 
Fig. 4 may be used where a so- 
called “rubber crystal’ circuit is 
desired. 

Poor stability may be obtained 
with the circuit of Fig. 3 by insert- 
ing resistance in series with the 
crystal, or by resorting to strata- 
gems which cause the right side of 
equation (2) to vary rapidly with 
frequency. The frequency of the 
oscillator may be changed by caus- 


Fig. 5: Circuit of Fig. 3 with output trap to pick selected harmonic 


CIRCUITS (Continued ) 


ing these quantities to vary or by 
inserting a variable reactance in 
series with the crystal. 

It should be realized, for the cir- 
cuit of Fig. 3, that Z, and Z, are 
not the input and output imped- 
ances. The input impedance, de- 
noted by Z, in the analysis, is a 
function of Z,, Z., and the param- 
eters of VT,, even when the effects 
of interelectrode capacitance and 
grid current in VT, are neglected. 
If the latter are not neglected, both 
input and output impedances in- 
volve all of the circuit constants in- 
cluding those of the crystal. This 
interaction may be reduced by the 
use of grounded grid pentode am- 
plifiers in place of the triodes shown. 


Low Frequency Operation 


Z,, Z» and Z, are resistors for low 
frequency applications. The plate 
circuit impedances Z. and Z. may 
be resistors with or without high 
frequency peaking circuits or tuned 
band pass circuits. The low pass 
circuit has the considerable advan- 
tage that it is useful with any crys- 
tal of any frequency for which the 
amplifier gain will sustain oscilla- 
tion. By using high figure-of-merit 
tubes, it should be possible to. build 
a circuit which would accept crys- 
tals having frequencies up to 10 
mc without adjustment changes. 
Changing frequency would merely 
mean changing crystals. 


One must be careful, however, 
with this type of circuit, to pick 
crystals that have their greatest ac- 
tivity at the desired frequency. All 
crystals have many modes of oscil- 
lation of different activity. The cir- 
cuit will oscillate at the frequency 
of the most active mode within the 
pass band of the amplifier, not nec- 
essarily the nominal operating mode 
designated by the manufacturer of 
the crystal. If the desired mode is 
not the most active one, it must be 
selected, or favored, by using tuned 
band pass circuits for the plate im- 
pedance. If the band pass circuit 
must be made sharp to exclude a 
nearby unwanted mode, the sta- 
bility will not be as good as with 
the broad low pass circuit. 

The equations for the frequency 
of the oscillator indicate greater 
stability for broad band amplifiers 
in general, since their phase shift 
changes more slowly with frequen- 
cy. Despite the fact that one would 
expect that the effect of variations 
of shunt capacitance would be re- 
duced by using low L/C ratios, an 
analysis shows that the stability is 
greatest when the Q’s of the circuits 
in the amplifier are a minimum. 

The cathode follower portion of 
the amplifier is cut off during a por- 
tion of each cycle if the Class A gain 
of the amplifier exceeds that neces- 
sary for stable operation. Under 
these conditions, the follower grid 
draws current and amplitude is 


Fig. 6: Pentode oscillator to produce outputs at higher harmonics 
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limited by the grid bias developed, 
but the waveform at the input to 
the grounded grid stage is good since 
the crystal acts as a wave filter. 
Overtones may be obtained from a 
circuit placed in the plate of the 
follower section which is tuned to 
the desired overtone, Fig. 5. 

The independence of frequency 
with respect to tube parameters is 
illustrated by the following exam- 
ple. Two low-pass circuits were 
constructed, one using a 7F8 twin 
triode, the other a pair of 6AC7’s 
connected as triodes. The frequency 
of oscillation of the two circuits 
when used with the same 440 ke 
crystal differed by only 1 PPM. 


Fig. 7: Signal applied to input of “grounded” grid tube of Fig. 5 


laboratory television transmitter using series mode circuit on 7th overtone at 77.25 mc for 
the exciter. Design simplicity and power supply economy were achieved by application of 
circuit developed by G. H. Brower under direction of F. R. Norton, Bendix research engineers 


For high frequency operation, 
band pass tuned circuits must be 
used for the plate impedance. This 
laboratory finds that single tuned 
circuits for the plate impedance, 
resonated by the stray shunt ca- 
pacitances of the circuit are useful. 
The plate circuit was loaded as 
much as possible without endanger- 
ing the condition of oscillation. The 
shunt capacitance of the crystal 
holder was anti-resonated at the op- 
erating frequency. It was found that 
with resistances for the cathode im- 
pedances, and a 7F8 twin triode, 
direct operation of a crystal was 
achieved at a frequency of 118 me. 
The particular crystal used for this 


experiment 


was a_ hermetically 
sealed ‘‘quintupler” crystal designed 
for operation at its 5th mechanical 
harmonic. Operation at 118 mc was 
at the 11th mechanical harmonic. 

To achieve still higher frequen- 
cies complex cathode impedances 
must be used, since the shunt ca- 
pacitances reduce the gain to such 
low levels that oscillation is no 
longer possible. 

There may be an advantage in 
the use of grounded grid pentodes 
as in Fig. 6 to obtain the ultimate 
in high frequency operation. L, and 
L, anti-resonate the shunt capaci- 
tances present in the cathodes. L. 
tunes the plate. The pentode pro- 
vides additional decoupling between 
input impedance and plate imped- 
ance. Although not yet tried in this 
laboratory, it is hoped that this cir- 
cuit will make possible direct oper- 
ation at frequencies higher than 
118 me. 

If desired, electrical overtones 
may be derived from the plate of 
the follower, as already noted. The 
circuit using the single 7F8 and 
running at 118 mc produced appre- 
ciable third harmonic at 354 mc. 


Use as Converter Circuit 


In converter service the ground- 
ed grid may be used as a signal 
grid, the follower plate delivering 
the IF output, Fig. 7. Mixing takes 
place primarily in the follower. For 
this type of service, the gain of the 
amplifier must be optimized for the 
greatest conversion gain. Operation 

(Continued on page 86) 


Fig. 8: High power oscillator delivers 400 w at Ist or 3rd harmonic 
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(1 to r): Roland Hale, WCOP, Boston: Homer 
Courchene, WLS & WENR, Chicago: George 
Milne, ABC, at IRE Convention in March 


RE CANDIDS 


Below: Dr. Benjamin E. Shackelford, 1948 
IRE president, (1) Mrs. Shackelford and 
F. E. Terman, Stamford U., past pres. IRE 


Below (1 to r’: Harry Gawler, Gawler- 
Knoop: Dr. T. T. Goldsmith, DuMont: John 
Reed, Crosley (AVCO) at IRE convention 


Below (1 to r): R. F. Shea of General Elec- 
and L. M. Temple of Winchester Com- 
pany look serious at IRE’s informal party 


Engineers Reveal New 


New tubes, circuits, radar, computer and amplifier 


N OUTSTANDING technical suc- 

cess, in addition to being a 
sell-out insofar as attendance and 
exhibits were concerned, the 36th 
annual convention and radio engi- 
neering show recently held by the 
Institute of Radio Engineers in New 
York presented the industry and the 
world with several interesting re- 
ports on new radio engineering and 
electronic developments. In a ma- 
jority of the papers, new concepts 
were disclosed that bear directly on 
new fields of research: nuclear 
studies, rapid telemetering of multi- 
channel effects over radio channels, 
and computer equipment in several 
forms. In addition there were sev- 
eral new communication circuits 
disclosed that may well serve in as- 
sociated fields at a later day. An 
analysis of a few of the papers fol- 
lows: 


Educated Echoes 


The possibility of reflected-power 
communication was analyzed by 
Stockman of Watson Labs., Harvard. 
Here, a continuous source of energy 
(such as radio signals, infra-red or 
ultrasonic) can be modulated at a 
remote point so that the reflected 
signal returns carrying the desired 
intelligence. 


Synthetic Quartz Substitutes 


Several papers were presented by 
representatives of the Bell Tele- 
phone Labs. on the subject of a 
quartz substitute of a synthetic type 
—Ethylene Diamine Tartrate. While 
this is a new, all-organic water- 
soluble material and is more frag- 
ile, still its properties are of interest. 
The material is finding ready use 
in many applications as, for exam- 
ple, in band-pass filter circuits in 
telephone systems. 


Wideband Amplifier Systems 


Two papers described wideband 
amplifier systems using distributed 
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Diagram of basic distribution amplifier 
(Ginzton, Hewlett, Jasberg and Noe) giving 
greater bandwidth-times-gain characteristics. 
Lumped transmission lines in input and 
output circuit must be properly termi- 
nated in order to prevent reflections 


transmission line principles. W. R. 
Hewlett (Hewlett-Packard) showed 
that, by an appropriate distribution 
of ordinary vacuum tubes along ar- 
tificial transmission lines, it is pos- 
sible to obtain amplification over 
much greater bandwidths than 
would be possible with ordinary 
circuits. A typical amplifier of this 
type is shown herewith. The meth- 
od approaches the travelling-wave 
tube system but uses _ presently 
available tubes. 

Another delay-line coupled am- 
plifier was described by Rudenberg 
(Harvard) where a bandwidth (like 
the preceding, also obtainable with 
standard tubes) is obtained one 
order of magnitude larger than that 
limiting a single-tube stage. The 
gain of a lossless chain is ng,/w’C 
per group of n tubes. A bandwidth 
of g,,/20 C cycles per tube was found 
for a chain having 8.6 db gain, 
equivalent to a bandwidth of 50 mc 
for each 6AK5 in the chain. An 
11-tube chain showed nearly linear 
phaseshift response, and a gain of 
10 db up to 250 mc, with a cutoff 
frequency of 300 mc. 


Low Noise Circuit 

A low-noise cascode circuit was 
described by Wallman giving su- 
perior noise performance of 4 
grounded-cathode triode first stage 
with the stability and amplification 
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Developments at IRE 


system are some disclosures made at March N. Y. meeting 


Grounded grid triode follows grounded 
cathode stage in low noise amplifier (Wall- 
man, Macnee and Gadsden). Ln serves as 
neutralizing coil. Noise factors averaging .25 
db at 6 me carrier show typical achievement 


of an ordinary pentode amplifier. A 
typical circuit is shown here. 


New Tube Designs 


Among a number of new tube de- 
signs present, several would seem to 
(fer features suitable for new in- 
dustrial service. The new long-life 
ted line of control tubes was dis- 
tlossed at the conference. 


A new trigger tube developed at 
National Union Radio Corp. will be 
useful in control service because of 
its small size and unique features. 
The NU TR-1032-J is a 9-pin mini- 
ature tube with a triode input sec- 
tion producing a primary electron 
bam. This beam impinges on a 
4 ccondary - emission surface, and 
secondary electrons are collected by 
two different output elements which 
may be used either separately or as 
aunit. Suggested uses include the 
flowing: relaxation oscillator, 
nultivibrator, pulse inverter, modu- 
lator, oscillator, and dynatron. 

Another National Union tube 
‘pening up new control ideas is a 
radial beam cathode ray tube where 
the beam continuously sweeps over 
2 (or more) anodes during each 
tevolution around the cathode at 
the axis. In this electrostatically fo- 
(used tube, a combination of fields 
(one of which is from a multiphase 
source) produces a single radial 
electron beam which is rotated by 
the uniform component of the com- 
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bined fields. A twelve circuit tube is 
no larger than an ordinary radio 
receiving tube. The beam current is 
of the order of 1 ma and the fre- 
quency of rotation is limited only by 
the inductance and capacitance of 
the elements of the tube. Normal 
operation may be of the order of 
1000 rps but speeds of a million rps 
might be possible. 

Unlike the usual cathode ray tube 
the deflection fields produce the ro- 
tation, but independent control grids 


in each radial section modulate the © 


beam intensity in accordance with 
any form of signal. This tube acts as 
an inertialess distributor with appli- 
cations to time-division multiplex, 
telemetering, remote control, and 
other high-speed switching func- 
tions. At the receiving end of the 
system an analogous tube has been 
designed to redistribute the time 
divided signal into the separate 
channels. Here a single input circuit 
is diverted into a time-divided 12 
circuit output. 


Regulated Power Supply 


Methods for securing stable regu- 
lated power supplies which do not 
require a battery or regulator tube 
source of voltage for comparison, 


UNREGULATED 
INPUT 


REGULATED 
OUTPUT 


CONTROL 


Power supply regulation system without a 
need for gaseous tube voltage reference 
source. Stable regulation obtained without 
fluctuations of usual gaseous regulator tubes 


were discussed by R. R. Buss. Sev- 

eral physical effects were analyzed 

that provide suitable control char- 
(Continued on page 46) 
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(1 to r): G. W. Peirce, DuMont South Central 
rep: Fred. Borneman, Watson Labs: Geo. 
Mezger, DuMont discuss television at IRE 


IRE CANDIDS 


rl 


Dr. W. R. G. Baker, GE v-p listens to an 
account of the British radio industry from 
Dr. W. Jackson, Imperial College, London 


Below (I to r): Dr. C. S. Roys, Syracuse U. _ 
scores a point in a serious discussion on © 
radio with R. E. Samuelson, Hallicrafters — 


Below (I to r): Dr. W. L. Everitt. Univ. of 
Illinois; Stuart Bailey, Washington, Mrs. 
Bailey: Ray Guy. NBC and Barbara Everitt 


ecommunications 


New Component parts, test and 
broadcast equipment, some of which 
were displayed at the recent IRE 
Radio Engineering show for the 
first time, are reviewed on the fol- 
lowing pages for Tele-Tech readers 


C. W. Concelman (left), electronic engineer, Industrial Products Co., shows new 
95-ohm matched impedance twin connectors to Ed Callum of Airadio, Inc. 


D. C. Duncan, chief engineer, Helipot Corp., discusses firm's 
new potentiometer with C. R. Swan, James G. Biddle Co. 


Ss ‘Tw FECOE wT i i' 


Chris Snyder, v-p (left) and H. Landsberger, engineer, General 
Ceramics, discuss coaxial conductors with H. F. Harmon, AT&T 


Howard Vollum, Tektronix, Inc. (left), describes new oscillo- Wm. Hewlett (left) and W. N. Eldred, Hewlett-Packard Co. 
scope with S. Combs, DuMont, and J. M. Carter, Westinghouse display standing wave indicator, audio oscillator, voltmeter 
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Bud Luth (left), Burlington Instrument Co., and Chas. J. Metz, 
sound recording engineer, Robinson Recording Labs, discuss 
Burlington’s model 731 milliampere meter in standard ranges 


John Wolfe (left), Super Electric Products chief engineer and F. 
Sullivan of the company’s Electronic Parts Division are shown 
talking over firm’s new horizontal output transformer which 
supplies deflection current for standard electromagnetic yoke 


William Eitel of Eitel-McCullough,. Inc. (left) describes firm's 
new variable vacuum capacitors to Paul Megan and Bill 
LaRose, W. T. LaRose Associates. Available in 3 capacities 


Morris Salzberger and Lawrence Freed, Freed Transformer Co., Howard J. Tyzzer, Ferris Instruments Co. (left) demonstrates new 
talk over the company’s new incremental inductance bridge AM-FM-TV signal generator to H. Boyle, N. Amer. Philips 


i 


Above: Paul deMars, R. M. Wilmotte, Inc. consulting engineer 
questions C. R. Runyon, III, about Radio Engineering Lab’s new 
studio-transmitter FM ST link equipment shown at IRE show 


Above: Ernest A. Barbeau, radio consultant of Schenectady (left) 
asks questions about General Electric’s new type 8A-C ST link 
receiver. Dr. E. D. Cook, equipment’s designer, answers him 


Below: R. R. Taylor, transmitter engineer for WSAN, Allentown, 
looks over new turntable of Gray Research & Development 
Corp. Jay H. Quinn (right) explains its 7 major features 


Above: Stanley Irwin, Ass’t. Dir. of Communications, American 
Airlines and H. F. Penfield, Collins Radio Co. review features 
of the new VHF receiver assembly for aviation communications 


YPE 122 AMPLIFIER -~Two Channels ... 8 Wat 


with Plug-In Channel Adapt 
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Above: Langevin’s amplifier model 122 designed to work with 
crystal phono pickup and radio tuner is described to Chas. 
Thon, engineer, WEEX, Easton, Pa., by Howard Harkavey (left) 


Below: Gerald R. Chinski, engineer, KXYZ, Houston, (left) and 
F. G. Fenberg, Western Electric, discuss company’s new 57A 
FM three-element clover-leaf antenna first shown at the IRE 
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Amplifier Load Impedance Reduction 


GENERAL design equations are derived for output watts, efficiency, and 
load impedance, and it is shown that a range of at least 10:1 in load 
resistance can be made available with a change of output watts of 
only 1.3:1. 

The discussion is put in terms of a specific tube and the essential design 
of an amplifier of 34 db gain, with voltage and current feedback, and an 
internal impedance equal to the directly-fed 50-ohm load, having an 
output of 10 watts, is given. An output stage design (600 ohms) with 
no restriction on supply voltages, demonstrates the use of a low anode 
voltage (compared to the screen voltage) without a special output tube. 

The procedure described provides an alternate solution to the more 
general graphical methods using tube characteristic curve plots, giving 
all practical information, supply voltages, currents and some insight into 


the operation of tubes with low impedance loads. (British Patent No. 
2515/44) 


DY B. M. HADFIELD, Research En- 
gineer, Research Laboratory of Elec- 
tronics, MIT, Cambridge, Mass. 


HE DESIGN of amplifiers to de- 
liver power into low-value load 
impedances over a wide range of 
frequencies, without the use of large 
ratio output transformers, or special 
tubes, is possible by departing radi- 
cally from the usual ratio of screen 
and anode voltages for pentode and 
strode tubes. High-ratio output 
transformers have bulk and limited 
frequency response range, even 
when great care is used in design 
and construction. Few tubes, used in 
a conventional manner, can be 
properly loaded directly with im- 
Mpedances of the order of 600 ohms 
and less, so specially designed tubes 
ae frequently necessary. 

When voltage and current feed- 
back is applied in such amplifiers to 
stabilize the gain and internal im- 
pedance the design of these net- 
works becomes more difficult when 
the output load impedance is high. 

he plate-to-ground capacitance of 
he output stage, which is far larger 
than that of previous stages, will be 
of greater influence on the high fre- 
quency response if the load im- 
pedance is high, while the unwanted 
feedback from anode-to-grid is 
jlarger with larger load impedances 
since the gain of this stage is higher. 

There are many reasons, there- 
fore, why it would be advantageous 
"feed the low-load impedance di- 
ectly, provided this does not in- 
Mive use of a special tube. This can 


from conventional practice in that 
a symbol (p) was introduced to 
represent the ratio of the negative 
anode voltage variation to the 
steady voltage sustained by the tube. 
To make the treatment general, the 
positive output voltage change is 
defined as 1/Nth of the negative, 
and the corresponding current vari- 
ations are given the ratio M:1; the 
values of M and N being defined in 
a specific case by the proposed use 
of the tube circuity- 

The steady anodé*voltage is de- 
fined as (E,) the maximum and 
minimum voltages as E,’ and E,” 
and the corresponding maximum 
and minimum currents as (I,’) and 
(1,”). The output volt-amperes, ef- 
ficiency and load are then derived, 
and are as follows (for the case 
where I,’ is negligible compared to 
I, and under maximum output con- 
ditions just prior to overloading by 
waveform distortion: (k) is a nu- 
merical constant of value depend- 
ing on the waveform, being 0.125 for 
a sine wave). 


of currents normally used, the power 
law relationship that exists for the 
tube current in terms of the elec- 
trode voltages. Here (E,) is the 
screen-to-cathode voltage for a pen- 
tode or tetrede (or the anode to 
cathode voltage for a triode), (E,) 
is the grid-to-cathode voltage, (u) 
is the grid to screen (or grid-to- 
plate, for a triode) amplification 
factor, (K,) is a constant having a 
value depending on the design of 
the tube,” and (m) is the index of 
the assumed power law relationship. 

E,5 results when (E,) is de- 
fined as sE,/y where (s) is a num- 
ber of positive sign if the maximum 
grid-to-cathode voltage is positive, 
and vice-versa. For instance, in the 
case of operation with “zero” grid 
current, s is 0; in the case of opera- 
tion with zero grid bias to an input 
having equal positive and negative 
values, s is +1. In this way, the 
designer will know the value of s 

(Please turn to next page) 


2K, can be determined from published tube 


done with the normal tubes by 
Bing an anode voltage substantially 
Maller than the screen voltage. 

The author has shown!’ the gen- 
Mal design of circuits operating 
inder incipient waveform distortion 
Mnditions. The method used differed 


Witsless Engineer, Vol’ 21, August 1944, pps. 
8 to 376, 
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Volt amperes 


= Tpke ,(n+4) /n (1) 


pk(M+4) (N+4)/N 2) 
= pe, (N+1)/n1, (3) 


Efficiency 
Load Res. 


Tg = (kK Au" (E, nH ) (4) 


Equation 4 shows for the range 


data by taking the quotient of the zero-grid- 
voltage plate current and 3/2 power of the 
screen voltage. Having found this value, the 
simplest way to find K, is to use the given 
value for u. This will be quoted for triodes, 
but not for pentodes and tetrodes in terms of 
its value considering the tube as a triode (ie. 
the n» we want is the grid-cathode, screen- 
cathode control voltage). One quick way of 
finding this » for pentodes and tetrodes, is to 
find the grid bias which will substantially cut 
off the cathode current and divide it into the 
screen voltage. Another way, not involving a 
knowledge of u, is to find the transconduc- 
tance G at a given current I, assumming the 
exponent is 1.5. 


by consideration of the desired 
function of the tube circuit. 

So far, the conditions of maxi- 
mum output have been defined as: 
(a) a minimum current of negligible 
value compared to the maximum; 
(b) a maximum current defined by 
equation (5) in terms of the tube 
parameters, the screen voltage, a 
power law and the ratio (s) of the 
maximum grid voltage to the grid 
“cut-off” voltage (E,/p). 

With pentodes and tetrodes a fur- 
ther condition has to be specified, 
since the anode (and screen) cur- 
rent-voltage characteristics show a 
marked change at low anode volt- 
ages at the “knee” of the charac- 
teristic, and, since the characteristic 
exhibits substantially constant cur- 
rent for voltages down to this 
“knee,” clearly the greatest output 
will result when the anode voltage 
attains the “knee” value simultane- 
ously with the attainment of maxi- 
mum current on the maximum 
positive grid voltage. From elemen- 
tary theory, and as a matter of 
experience, the “knee” voltage is a 
fraction of the screen voltage. Let- 
ting this fraction be (q) a relation 
between E, and E, is possible in 
terms of (p) (1 — p)E, = qE,. Hence 
equation (5) becomes: 


1, > (k,/u™E,(445)® (5) 


1, = (ku ((1-p)E,4q] (14s)" (6) 


Qutput va + = 


(K, Au") pk [( 4-p)/q] ™(MA1) (14s) "E,™"2 (7) 


Load Res. = 


ce AD gi ke 
(1-p)™ NEMA 14s )K, 


() 


Equations (7) and (8) are ob- 
tained by substituting (6) in (1) 
and (3) and (2), including all fac- 
tors which are known, or may be 
postulated. A variety of optimum 
conditions for design may be de- 
duced from them by considering 
each quantity in turn as a variable. 
In the present case, the ratio (p) is 
chosen for consideration. 


Condition for Optimum Output 

For a given tube, u"/K, with 
given values of V, s, N, k and q, the 
optimum output is obtained when 
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m 


p(1—p)™ is a maximum. By differ- 
entiation, this p=1/(1+m). Over 
a normal range of plate current 
variation (say 10:1), the value of 
m may be taken as 1.5, so that the 
optimum value of p, for the above 
conditions of operation, is 0.4. 

By inspection of the plate char- 
acteristics of normal pentode and 
tetrode tubes, a value for q of 0.2 
has been found to satisfy nearly all 
types; some may have a lower 
“knee” voltage than 0.2 of the 
screen voltage, but very few have 
a higher value. From (5) the nor- 
mal condition of operation in which 
E, = E, corresponds to a p value of 
0.8. However, using the optimum 
value of p=0.4, derived for the 
above conditions, together with 
q = 0.2, in equations (5), (7), and 
(8), gives the following results: 
(a) the output is 2.63 times as great 
for p = 0.4 as when p = 0.8; (b) the 
load resistance is 0.096 of the nor- 
mal value; (c) E, is raised to three 
times E,. 


Fig. 1: Showing 
curves for output 
watts and load re- 
sistance plotted on 
a logarithmic scale, 
against values of 
(p) and O to 1 ona 
linear scale. Effects 
of alternate values 
may be seen by 
shifting curves bod- 
ily up or down by 
an amouni corre- 
sponding to the ra- 
tio of the alternation 


LOAD RESISTANCE IN OHMS _ 


(Continued ) 


The above results of taking thj 
condition (where E, is considered 
constant but the ratio E,/E, is ; 
variable), are very striking anj 
useful in the present case wher 
direct loading of the output Stage i 
required. For it will be shown tha 
there is a wide range of p values 9 
either side of the optimum value o 
0.4, over which the load resistaneg 
can have a range of at least 10:1 
without greatly affecting the outpu 
power. 


Output Characteristics 


To determine the output charac 
teristics of a specific Class A tube 
operated with a given steady plate 
voltage, the output waveform will 
be assumed sinusoidal by having the 
grid driven by a waveform which 
causes this to be so, generally by 
the aid of overall feedback on the 
previous stages, if the input is 
sinusoidal. This assumption is not 
imperative, since the waveform of 
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the output is immaterial to the dis- 
cussion; it merely enables (M) and 
(N) to be assigned the value unity, 
and defines (k) as 0.125. 

Grid current operation will not 
be assumed, so that (s) can be given 
the value zero. Although, again, this 


ai assumption does not affect the type 


of output characteristics. Assume 
(q) = 0.2, the exponent m = 1.5, and 


# £,=100 volts. In the specific case 


of telephone repeater stations, the 


aq latter permits the use of the normal 


130-volt supply, with an allowance 


i for the steady voltage drop on the 


q plate choke or transformer, and for 
3 automatic grid bias if required. 


The tube factor u"/K, will be 
taken as 20,000, since a wide variety 
of output pentodes and _ tetrodes 
have this value; e.g., British EL 50, 
6L6G, 807. With these values, equa- 
tions (7), (8), and (2) become, 


watts = 14p( 1-p)t+5 (7a) 
resistance = 3589/( 1-p) ++5 (8a) 
efficiency = 9/2 (2a) 


Fig. 1 shows curves for the out- 
put watts and load resistance plot- 
ted on a logarithmic scale, against 
values of (p) from 0 to 1 ona 
linear scale. In this way, the effects 
of alternate values may be seen by 
shifting the curves bodily up or 
down by an amount corresponding 
te the ratio of the alteration. The 
Tatio E,/E,, corresponding to the (p) 
Values has also been shown. 

Over a range of from 2 to 4 for 
E/E, about twice the output watts 
are obtainable compared with nor- 


mal operation and over a range of 
10:1 in load resistance, while the 
geometric mean of this resistance 
range is about one-tenth the normal 
value. 

Also, the order of this range ap- 
proaches more nearly that required 
for modern transmission methods. 
For example, an output of 10 watts 
may be required for carrier tele- 
phone operation of a cable of im- 
pedance 50 ohms. This could be met 
with 4 tubes of this type in parallel, 
by operating them at a (p) value 
of 0.32 or (E,/E, = 3.4), without the 
use of a step-down output trans- 
former, since the single tube output 
and load resistance are 2.5 watts 
and 200 ohms respectively. 

It is possible to raise the output 
by increasing E, above the assumed 
value of 100 volts, but it is not pos- 
sible to produce a large reduction 
in the load resistance value, since 
the output is proportional to the 
2.5th power of E, but the resistance 
is inversely proportional to its 0.5th 
power. Moreover, there is a wide 
choice of tubes whose maximum 
permissible screen voltage lies be- 
tween 300 and 400 volts, all of 
which can be used if anode voltages 
around 100 are used. 

The provision of the feedback 
patch impedance is also facilitated 
by this method of operation. In the 
case of voltage feedback, the same 
value of potentiometer across the 
load resistance will dissipate one- 
tenth the total output of the tube, 
by comparison with normal opera- 
tion, since the load resistance is 


Fig. 2: Typical circuit for amplifier. Detailed explanation appears in text of this article 


1948 


TELE-TECH * May, 1948 


around one-tenth the normal value. 
Alternatively, if the normal poten- 
tiometer gives difficulty owing to its 
high impedance and the associated 
circuit residuals, then the imped- 
ance can be reduced appreciably 
without incurring too great a power 
loss. 

As regards the current feedback 
resistance, difficulty is often experi- 
enced when this resistance must be 
placed in series with the load, since 
it may give a marked loss in E,. The 
value of this resistance is propor- 
tional to the load resistance (for a 
given voltage feedback ratio) and 
a given ratio of load-to-internal im- 
pedance. From equation (6), the 
steady plate current will be propor- 
tional to (1 — p)”™, (since the steady 
current is proportional to the maxi- 
mum), while from equation (8) the 
load resistance (and hence the cur- 
rent feedback resistance) is propor- 
tional to p/(1—p)™. The product 
of these is proportional to p, so that 
reduction of p value will reduce the 
steady voltage drop on the current 
feedback resistance. 


Class A Amplifier Design 


An example of basic design of a 
class A amplifier taking its main 
plate supply from a given voltage 
will be considered. The case cited 
above where an output of 10 watts 
into 50 ohms is desired, will not be 
completed as regards the output 
stage and its associated components. 

Assuming that a stabilized gain 
of 34 db is required, and that the 
output transformer (if any) will be 
of 1:1 ratio, then this gain may be 
split into 14 db on the input trans- 
former of 1:5 ratio, plus 20 db from 
the amplifier proper. One stage of 
amplification prior to the output 
stage will enable sufficient open cir- 
cuit gain to be obtained to insure 
high gain stability, and permits the 
use of simplified formulae for the 
feedback network calculations. 

On this basis, the voltage feed- 
back ratio required will be % x 10 
or 0.05 (the 2 in this case provides 
an internal impedance equal to the 
load), while the current feedback 
resistance will be 0.05 times the 
anode load, i.e., 2.5 ohms. The steady 
plate current of the 4 tubes in 
parallel will be one-half I, (since 
the output is assumed to be sinus- 

(Continued on page 80) 


Fig. 1: Interference 
appears as black 
bars at left of ras- 
ter. Typical ex- 
ample occured 
when receiver was 
tuned to 208 mc 
with maximum sen- 
sitivity. both 
sweeps running 
non - synchronously 


Cause & Cure 
of Spurious 


TV Reeeiver Oscillations 


RF bursts of hf oscillations cause interference in sets using single pen- 


NVESTIGATION of the conditions 

causing spurious oscillations in 
television receivers has revealed 
some interesting findings and re- 
sulted in development of several 
methods for suppression of this in- 
terference. Spurious oscillations 
were found to occur mainly in re- 
ceivers employing single pentode 
horizontal deflection amplifier tubes. 

This interference appears as one 
or more vertical black bars from % 
to % in. in width displaced from 
¥% to 2 in. from the left hand mar- 
gin of the raster. The line or lines 
are tunable by the local oscillator 
and, in the majority of receivers, 
may be tuned in the range of chan- 
nels 5 to 13. A typical example is 
shown in Fig. 1 where the receiver 
is tuned to approximately 208 mc 
with maximum sensitivity and both 
sweeps running non-synchronously. 
If a simple tube is considered 


tode horizontal deflection amplifier tubes; magnet or solenoid effects cure 


By R. T. CAV ANAUGH, Assistant to Director of Research, Allen B. DuMont Labs., Inc., Passaic, N. J. 


which contains plate, grid, cathode 
and heater, the voltages on the tube 
elements may be set so that very 
high frequency oscillations are pro- 
duced. Two types of oscillations may 
result, one in which the frequency 
is practically independent of. the 
external circuits and dependent di- 


Fig. 4: View of 
horizontal deflection 
amplifier and fly- 
back supply of re- 
ceiver showing 
magnet for oscilla- 
tion suppression 
bolted to cover 
which, when in po- 
sition brings mag- 
net against horizon- 
tal amplifier tube 


rectly on the electron transit time, 
and the second in which oscillation 
occurs only when the transit time 
bears the proper relation to the 
period or periods of the external 
circuit. The first is defined as a 
Barkhausen-Kurz (B-K) oscillation, 
the second as a Gill-Morrell oscil- 
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lation. The two forms of oscillation 
may be attributed to the same cause. 
These oscillations exist when the 
grid voltage is zero or at a slightly 
positive potential with respect to 
the cathode, and the plate voltage is 
zero or at a slightly negative poten- 
tial with respect to the cathode. The 
frequency is dependent upon the 
tube geometry and the magnitude of 
the applied voltages as these affect 
the transit times of the beam elec- 
trons. 

With modern beam-power pen- 
todes, the internal geometry is 
somewhat complicated by the pres- 
ence of beam forming plates, and 
screen grids. Thus any transit time 
oscillations cannot exist as simple 
oscillations, but as a spectrum of 
oscillations. A necessary condition 
for the sustainance of oscillation is 
that the external effective negative 
resistance of the circuit must be 
less than the tube resistance repre- 
senting all loss in the tube. 

In a typical horizontal deflection 
circuit (Fig. 2) voltage and current 
waveforms appear on the various 
tube electrodes as are shown rough- 
ly in Fig. 3. The waveform of the 
plate voltage of the 6BG6-G shows 
that B-K oscillations can exist dur- 
ing the first negative swing of the 
plate voltage. In practice these oscil- 
lations are produced with peak 
amplitudes so that the equivalent 
field strength at the antenna termi- 
nals is 500 microvolts, and in some 
cases up to 10,000 microvolts. The 
oscillations are not continuously 
sustained, since they exist only for 
the interval of plate voltage nega- 
tive swing. They appear as an RF 
burst synchronous with the hori- 
zontal sweep, (Fig. 3j), with the 
phase relationship expected from 
the voltage waveforms. 

The duration of the negative 
Swing is very long compared to the 
transit time of the electrons. As- 
suming that electrons leave the 
cathode with zero initial velocity, 
an emitted electron is first acceler- 
ated by the field between the cath- 
ode and grid. On reaching the grid, 
there are two possibilities: it may 
Strike the grid or pass through the 
grid structure into the grid-screen 
grid field. Here it is again acceler- 
ated on its way to the plate. On 
reaching the screen, there are again 
two possibilities: it may strike the 


(Continued on page 78) 
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Fig. 2: Typical horizontal deflection circuit causing spurious oscillations 


Fig. 3: Voltage and current wave forms appear on various tube electrodes roughly as 
shown in this graph. See article for description of wave forms identified from (a) to (j) 
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Plate of 1/2 6SN7 Grid of 
6BG6-G (Showing action of hori- 
zontal drive control.) 
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oscillations occur during the first 
negative swing. ) 
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Secondary voltage flyback 
transformer (positive 
kick is suppressed by 
action of damper tube). 
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Test Characteristics of ih 


Testing magnetic properties of recording wire using 
60 cycle hysteresis loop tester at National-Standard 


GREAT deal of worthwhile ex- 
perience has been gained by the 
National-Standard Company during 
7 years of magnetic recording wire 
production and close association 
with the industry. This article dis- 
cusses the problems that face the 
engineer designing a unit utilizing 
the art of magnetic wire recording— 
that is, of impressing on a moving 
steel wire a varying magnetization 
that is directly proportional to the 
instantaneous value of the recording 
current, which magnetic signal can 
be later picked up and electroni- 
cally reproduced to sound. 
The listening result is dependent 


Review of wire characteristics, test methods and perform- 
ance reveals some of the problems that beset engineers 


in the design and manufacture of magnetic recording wire 


complemented or the end result will 
be limited. 

Some of the problems of the past 
that have beset engineers designing 
and manufacturing units using wire 
recording technics are—wow, hum, 
flutter, distortion, variable speeds, 
eccentricities, tapered winding of 
the wire on the spools and other 
“bugs” present in any new art. 
These problems can be avoided to- 
day by proper design and shop 
practice. Following is a list of some 
of the errors of the past and “cures” 
that have been successful in cor- 
recting the same: 


versal or drag will not break the 
wire. 


2. Erase Failure: 


Poor erasure of the record on the 
wire may result from abnormal loss 
of high frequency energy fed into 
the erase system by mismatching 
impedances between oscillator coil 
and erase head winding. In other 
cases the erase head winding may 
be too far away from the erase gap. 
The high frequency energy is easily 
lost in the magnetic core of the 
erase head if the core material is 
too light in cross section. 


3. Poor Frequency Response: 


upon all of the components in- 1. Wire Breakage: a 
volved: (1) wire (2) recording- The recording wire develops a Frequency response can be a 
playback head (3) mechanism tensile strength of approximately paired very easily by an accumula- 


which moves the wire (4) oscilla- 
tor and audio system and (5) 
speaker. Of these, the wire, head 
and mechanism must be closely 


300,000 psi which is well over 3 
lb. per strand. A wire mechanism 
which does not exceed a 3-lb. ten- 
sile strength in acceleration, re- 


tion of foreign or magnetic material 
in either the recording or playback 
gap. The head grooves must be 
smooth and clean to assure good 
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‘Recording Wire 


mechanical contact of the wire in 
he head across the recording and 
jayback gap. The bias frequency 
must be high enough not to beat 
vith the high frequency audio sig- 
mals, otherwise the high frequency 
sponse is lost. 

By bias is meant the supersonic 
mergy which is put into the record- 
ing head gap along with the audio 
ignal in order to obtain linearity 
tween output and input. The 
magnetic property of recording wire 
is such that flux is not uniformly 
proportional to field strength—par- 
ticularly at low field values. The 
bias field gives the uniform results 
without distortion. 


4. Wire Noise or Hum: 


The absolute level of wire noise 
measured on low hum and noise 
B«uipment is approximately 10 db 
above 10 mv with a maximum sig- 
nal of low distortion of about 55 db. 
@lhis gives a useful dynamic range 
45 db. If, however, inadequate 
thielding is used, noisy amplifiers 
ae in the circuit or the heads have 
Become permanently magnetized — 
H.0lse is produced in the system 
which is often erroneously blamed 
m the wire. Poor head lamination 


material, poor annealing or cold 
work in heads after annealing, or 
switching transients in the head cir- 
cuits can all contribute to perma- 
nent magnetization and “wire noise” 
will result. Shields around heads 
must have adequate clearance for 
the head laminations or noise will 
be introduced. 


5. Distortion: 


The recorded signal has a definite 
limit if distortion is to be avoided. 
An attempt to cut corners on the 
amplifier equipment and make up 
by recording on the wire at over- 
load limits will only result in dis- 
tortion. The bias can not be ad- 
justed to eliminate distortion at low 
frequencies with overload levels 
without cutting seriously the high- 
end response. An attempt at this 
overload level, together with over- 
normal bias, will not give uniform 
results with the low frequencies. 


Wire Testing 


While the final test by the user is 
the recorded program he hears on 
the wire, there are certain tests 
which the wire-mill engineers must 
make, and which engineers utilizing 
the wire recording art should make 


By GAIL S. CARTER, Fidelitone, 
RICHARD KOONTZ, National-Standard Co., Niles, Mich.. 


Chicago, Ill., and 


with instruments, to assist them in 
locating deficiencies audible when 
the listening tests are applied. 

These wire tests include: 

Frequency Response tests can be 
made with a wire moving mecha- 
nism together with recording, play- 
ing and erasing heads and a stand- 
ard frequency response recorder. 
The proper level of audio signal, 
together with normal bias, is fed 
to the recording head, and the play- 
back is fed through an amplifier to 
the recording pen movement pro- 
ducing the chart. The audio oscilla- 
tor is motor driven over the fre- 
quency range producing an overall 
frequency response chart of the wire 
on the heads.used during the test. 
Or, such a chart can be made with- 
out a special recorder, by manual 
manipulation of an audio oscillator 
selecting enough frequencies to de- 
velop the desired curve. 

Wire noise measurement can be 
made accurately only where the 
measuring device is free of hum: 
and noise. Using a virgin wire and 
no erase.power the playback head’ 
is connected to an amplifier and 
vacuum tube voltmeter. With wire- 
running and erase not energized, 

(Please turn to next page) 


Foreground—testing ac and dc noise, signal strength, erase and distortion. Rear—testing frequency response (National-Standard Labs) 
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TEST CHARACTERISTICS OF RECORDING WIRE = (Continued) 
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Different responses obtained from identical lengths of magnetic 
recording wire as used in 3 different recording, playback heads 


the playback head should not indi- 
cate a level of over 10 microvolts. 
Then, when the erase is energized, 
the playback head will indicate the 
erased noise level of the wire. Many 
preliminary tests on the wire have 
been made during production in ad- 
dition to these. Some of the equip- 
ment used at the Niles, Michigan, 
plant of the National Standard Co. 
fer testing magnetic recording wire 
during and after production fol- 
lows: 

1. Specially designed magnetic 
tester to check He and Br. 

2. Precision wire moving mecha- 
nism to check noise, uniformity and 
response. 

3. Audio oscillators to determine 


Curve shows different erase results obtained from identical length 
of magnetic recording wire as used in three different erase heads 


it 


50 


frequency response of the wire. 

4. Decade amplifiers Ballentine 
(or equal) VTVM to measure pow- 
er output of the wire. 

5. Harmonic wave analyzer to 


measure distortion of recorded sig-- 


nals. 


6. Frequency response recorder 
to plot frequency output character- 
istics. 

7. Esterline Angus chart recorder 
to chart uniformity of the wire. 

8. Bias oscillators to supply pow- 
er for erase and bias for testing the 
wire. 

9. Continuous loop testers for 
comparison of various heads. (These 
are also used in testing wire.) 

10. Cathode ray oscillograph to 
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Curve shows recommended equalization by means of amplifiers 
for best use of medium by avoiding overload and distortion 


show recorded signal wave shape. 

11. High fidelity amplifiers, mi- 
crophones and _ loudspeakers for 
comparative listening tests. 

12. All types of recording heads 
— those in production and under 
development are used to check per- 
formance of the wire with various 
heads. 

13. All types of wire recorders— 
those in production and under de- 
velopment are used in overall com- 
parison of final use of wire in wire 
recorders. 

Constant check of transfer char- 
acteristics of the wire is maintained 
at the wire mill, to keep at absolute 
minimum the cross magnetization 

(Continued on page 74) 


Hysteresis loop of a recording wire indicating Hc, Br and Hm 
graphically illustrating certain terms used in the wire specifications 
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sar wave transformer con- 


structed of interchangeable co- 
axial cables provides a simple and 
effective method of matching an 
unbalanced coaxial cable to a bal- 
anced load. A set of 4 cables will 
give continuous frequency coverage 
from 100 to 400 mc with small volt- 
age transformation error. 

Most HF signal generators use an 
unbalanced output, usually in the 
neighborhood of fifty ohms imped- 
ance, although many applications, 
especially in field intensity meas- 
urement work using half-wave an- 
tennas, require a balanced input. 
Several applications of a coaxial 
half-wave transformer using inter- 
changeable half-wave sections have 
been in use at the Naval Research 
Laboratory for several years, see 
Fig. 1. Its operation is based on a 
simple principle. 

Since voltage at opposite ends of 
a half-wave line are of equal mag- 
nitude but opposite in phase, the 
voltage between the two ends of 
the inner conductor will be twice 
the voltage between one end and 
the sheath. Power relations demand 
that the output power be equal to 
the input power (neglecting losses), 
giving the relations in Fig. 1(b). 

For best results, Z, in Fig. 1(a) 
should be twice the surge impedance 
of the incoming unbalanced line or 
2Z,. With this condition and the as- 
Sumption of non-reactive termina- 
tions and connections, the incoming 
cable will be properly terminated in 
Z, at all frequencies. The voltage E 
Can then be shown to be equal to 
2E, sin (0/2), where @ is the elec- 


trical length of the line in degrees, 


a plotted in Fig. 2. A balanced 
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Impedance Matching 


Half-Wave Transformer 


'By H. E. DINGER and H. G. PAINE, Naval Research Labs, Wash., D. C. 


Constructed from a few feet of coaxial cable and N con- 
nectors half-wave transformer gives reasonably accu- 
rate continuous frequency coverage from 100 to 400 mc 


voltage (one that has equal mag- 
nitude and opposite phase angles 
between each side of the line and 
ground or sheath) is obtained from 
the transformer using an unbal- 
anced voltage source, if 4 is held at 
180° as the frequency varies. A 
continuously variable line to cover 
a continuous range of frequencies 
would involve mechanical difficul- 
ties and the cost of such a system 
would be out of proportion to its 
value. The transformer described in 
this article was constructed at a 
cost of only a few type N connectors 
and a few feet of coaxial cable. It 
gives reasonable voltage accuracies 
and voltage balance conditions over 
the range of frequencies for which 
it is designed. 


The curves in Fig. 2 indicate that 
such a cable can be used at 20% off 
resonance with not more than 5% 
error, which is acceptable for many 
applications. It can also be used at 
its odd harmonics as well as at its 
fundamental, at the same actual 
bandwidth or frequency coverage. 
At such frequencies, minimum 
bending-radius limits the shortness 
to which a cable may be cut, al- 
though the frequency coverage at a 
harmonic is less than would be ob- 
tained from a cable cut for that fre- 
quency. 

The transformer is terminated in 
a balanced, resistive impedance 
equal to 4Z,. If the surge impedance 
Z, of the half-wave cable is equal to 

(Please turn to next page) 


Fig. 1: Half-wave transformer (A) in use at Naval Lab and equivalent transformer (B) 
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IMPEDANCE MATCHING HALF-WAVE TRANSFORMER 


ON WALF SwaVE CABLES: 


BALANCED OUTPUT CABLE 


Half-wave transformer unit with cables designed for 100-400 mc range 


2Z,, shown in Fig. 3, the far end of 
the half-wave cable will be proper- 
ly terminated to ground and no 
standing waves will occur on it. The 
expression for the voltage at the far 
end is then E,e — j6, where E, is the 
incoming reference voltage. For fre- 
quencies which cause @ to fall with- 
in a few degrees either side of 180°, 
E, is approximately equal to 2E, and 
the unbalanced component of volt- 
age, E, — 2E, sin (180 —6)/2, is not 
of serious magnitude. The effect of 
non-constant-impedance connectors 
is neglected here. 

A cable cannot always be chosen 
where Z, is exactly 2Z,. In the ap- 
plication for which this transformer 
was built, Z, was 50 ohms. RG/8U 
cable was used for the half-wave 
section which made Z, = Z,. A first 
approximation of the voltage rela- 
tions in this case (Fig. 4) assumes 
that standing waves occur only in 
the half-wave section, hence E, is 
constant. The input impedance of 
the transformer is then equal to Z, 
only at 6 = N 180° (N —n odd in- 
teger), and is a reactive impedance 
less than Z, at other values of 4. 
Standing waves also occur on cable 
Z, which introduces an additional 
error. 

A complete mathematical analy- 
sis of the output voltage, E., of the 
transformer, in terms of the signal 
source E, is quite difficult to obtain 
in a general form covering all appli- 
cations. The error introduced by 
standing waves on the signal gen- 
erator cable is small for values of 6 
close to 180°. It may add to or sub- 
tract from the error introduced by 
the half-wave cable when operated 
off half-wave frequency, depending 
on the relation of the electrical 
length of the signal generator cable 
to the electrical length of the half- 
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(Continued ) 


wave section. This error might be 
eliminated by using another half- 
wave section as the signal generator 
output cable. However, this would 
not be feasible as a general case be- 
cause of the difficulty in determin- 
ing the equivalent electrical length 
of the output system of some signal 
generators. It is more practical to 
use the material and time in con- 
structing more transformer half- 
wave sections for operation closer 
to the 6 = 180° value. 

The curve of Fig. 5 shows actual 
data of the response versus frequen- 
cy of the transformer using a half- 
wave section of 50 ohms impedance. 
The electrical length of the signal 
generator cable was approximately 
1.6 times the electrical length of the 
half-wave section for this curve. It 
will be noted that at 148 mc the 
response was 0.97. By varying only 


Pentagonal shape of block reduces sharp bend in short cables 


the electrical length of the signal 
generator cable at this frequency 
from 0.43 to 1.6 times the electrical 
length of the half-wave section, the 
response varied from 0.92 to 1.02. 
In all cases where computations 
were made, the measured perform- 
ance exceeded that predicted by cal- 
culations, indicating that some fac- 
tor or set of circumstances was at 
variance with the idealized case 
which resulted in the introduction 
of compensatory errors. 

Four cables constructed of RG/8U 
cable with type N connectors cover 
the 100 to 400 mc range. They are: 
Line FC Length Range 

(mc) (In.) (mc) 
120.7 29.79 * 100-141 
170.7 20.34 141-200 
241.4 13.61 200-283 
341.4 8.91 283-400 
Lines 5 to 11 cover the 15 to 150 


Fig. 2: Curve shows cable can be used at 20% off resonance with not more than 5% error 
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me range. These lines are shown be- é cp-te,m f 
low: > - \ 
Line FC Length Range i. / \ 
No. (me) (In.) (mc) F fann. 20e ‘ | 
5 17.92 215.0 15 - 20.85 “ee 00 ree, \ 
6 249 154.1 20.85- 28.95 “ 2 / 
7 346 110.3 28.95- 40.2 _ ao. sree g | a a 
8 48.0 78.8 40.2 - 55.8 "Ze, ein (180=¢) \ 20°22: / sad \ 
9 66.7 55.9 55.8 - 77.6 / \ } 
10 92.3 39.74 77.6 -107.0 EfencT#@ \ \ j 
1 128.5 27.84 107.0 -150 Pretest" oo 
The length of cable as given does ; ene f 


t include the necessary extension 
,° the inner conductor ies atisahi. Fig. 3: Shows voltage and phase relationship Fig. 4: lst approximation of voltage relations 
ment to connectors. The propagation 
constant for RG/8U cable is approx- 


imately 0.66. The equivalent length OBSERVED RESPONSE 
of the 2 pairs of type N connectors war-taen sae eat ner gael ha 124 Mc. 
necessary to complete the half-wave pr o=l0 ty 
circuit was determined by measure- wi ley LENGTH OF SIGNAL GENERATOR CABLE =k 6 
ment to be approximately 3.8 in. pad 
and was taken into account in com- - } ) Npsptoo® at ~~ 
puting the lengths as given above. 09 wore | | A 
Fig. 6 illustrates the manner in a | / 
which the 4 cables indicated in °° Velete | LA | Le 
lines 1 to 4 above would cover the 07 g / | T “a 
100 to 400 me range if constructed 26 S, \ |_| 
of 100 ohm cable. The actual re- We \ / | ~¥ 
sponse when constructed of 50 ohm 0s ‘. | 
cable is subject to the additional 04 / } 
elrors just discussed. When extreme \ / 
accuracy is desired cables should be °° * | / 
cut for the exact spot frequencies. 0.2 re a 
Two units were constructed 0.1 | Swing | 
which were designed to work from i | | 
an unbalanced signal generator with 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 


an output impedance of 50 ohms Fig. 5: Data of response vs. frequency of transformer using section of 50 ohms impedance 
into a balanced load of 100 ohms 


and 72 ohms, respectively. In each 
‘ ‘ Fig. 6: Shows manner in which 4 cables would cover 100-400 mc if constructed of 100 ohm 
case this required a network of re- 


sistors at the output terminals of 
the transformer. These networks THEORETICAL ACCURACY OF TRANSFORMER USING FOUR 
were designed so that impedances HALF -WAVE CABLES TO COVER !100—400Mc RANGE 
were matched in both directions. a Z.2 22 
The complete units then have mul- ba si ee 
tiplying factors (K,) and (K,) of “e+s - 4—| Se] — + —|= er a 
0.586 and 0.4 respectively. They may 9 
also be calibrated in decibels if 3 ™ 2 3 
desired. ad a : a 
re) vr = t 
If resistor networks are not used, +2 e a e 
the impedance ratio is constant at * a 0 t 
1:4 and the voltage ratio will be —_ a m “ 
1:2, except that reactive loads may 5 
Cause resonant voltage changes, 
(usually negligible when resistor 4 
hetworks are used at the output). ‘ 
To determine the correct output- 
lesistor values for any impedance 2 
‘ombination, consider the equiva- 
lent network shown in Fig. 7. The t 
" Mpedance looking into terminals 1 Ps 
(Continued on page 77) 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 . 
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INCE World War I there has 

been a continual interest in heat 
detection devices for military appli- 
cation. Many experiments were and 
are being made embodying bolo- 
metric, thermopile and other princi- 
ples with a view towards utilizing 
the 8 to 14 mu spectral band. 

In general, it was found that a 
sensitivity adequate for military 
purposes could be obtained for the 
detection of objects which varied 
only in range or azimuth, although 
serious limitations were imposed by 
the absorption of the atmosphere 


Fig. 1: Single unit cell developed for laboratory experiments 


By HAROLD A. ZAHL and M. J. E. GOLAY, 
Signal Corps Engineering Laboratories, Bradley Beach, N, J, 


Fig. 2a: Front view 
of 6l-cell pneumat- 
ic heat detector 
with cells arranged 
in hexagonal pat- 
tern and  individ- 
ually connected 
to detecting films 


(rain, fog and snow). For the detec- 
tion of aerial targets which varied 
in range, azimuth and elevation, de- 
vices based on the thermopile or 
bolometer principle did not yield 
sufficient information to permit the 
continuous tracking of a target mov- 
ing several hundred miles per hour 
and presenting a high angular ve- 
locity at short ranges. 

For a new approach to the prob- 
lem a study was made of the Hayes 
Cell." While this cell did not form 
the basis of a convenient multiplicity 


1 Review Scientific Instruments, 1936, page 202. 


because of the amplification needed, 
it led to the design of an optical 
system for the detection of the 
pneumatic energy generated by the 
heat receptor of the Hayes type. 
In the first unit approximately 150 
one-eighth inch honeycomb cells, 
formed by partially boring a brass 
block, were loosely filled with car- 
bonized vegetable fluff (milkweed) 
and sealed from the outside and 
from each other by an infra-red 
window. Each cell was connected by 
means of a small duct to the other 
side of the brass block which was 
machined and polished flat. A very 
thin circular collodion film was 
spaced within 0.001 in. from this 
flat surface. On the other side of 
the collodion film, and nearly paral- 
lel to it was the inner surface of an 
optical wedge which served also to 
seal the apparatus from the outside. 
The interference pattern produced 
between the collodion film and the 
inner surface of the glass wedge, 


Fig. 3: Exploded drawing of heat detector cell unit illustrated in photos 
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Signal Corps engineers improved pneu- 
matic heat detector for use in radar; 
new cell has scientific applications 
in industry as electronic instrument 


when monochromatic illumination 
was used, was observed to detect 
the slight disturbances produced on 
a small portion of the film when a 
flow of air in or out of the cells was 
caused by their momentary expo- 
sure to the heat image of an object 
having a temperature differential 
with its background. 

Placed in the focus of a 60-in. 
searchlight mirror, the image of a 
strong source of thermal radiation 
such as a Navy blimp at a mile 
range, produced a group of New- 
ton’s rings which moved continually 
across the observer’s field as the 
target moved across the optical field 
of the system. Although tracking 
aerial targets was very easy when 
the signal was strong, good sensi- 
tivity was not obtainable unless the 
separation between the collodion 
flm and the polished brass block 
Was very small. In this circum- 
stance the air intake in the cells 
which followed the cessation of a 
strong signal caused the collodion 
film to be sucked against and ad- 
here to the block. This limitation 
led to the more practical, though 
less elegant, system described be- 
low. 

A single unit cell for laboratory 
experiments (Fig. 1), was built into 
a Massive metal block (A). Incom- 
ing radiation is absorbed in black 
flm B which in turn raises the tem- 
berature of the surrounding gas, the 
€xpansion of which serves to dis- 
tend thin film C observed by an 
Interferometric arrangement. 

Black films were substituted for 
the carbonized vegetable fluff origi- 
nally used after a series of experi- 
Ments indicated that the essential 
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Fig. 2b: Rear view 
of 6l-cell pneumat- 
ic heat detector. 
Identical cell pat- 
tern that appears 
on face of detec- 
tor is shown in 
the smaller area 


action of the fluff was to absorb heat 
radiation and raise the temperature 
of the surrounding gas. Collodion 
film with a suitable black deposit 
proved to be equally or more effi- 
cient as radiation absorbers, and 
presented straightforward fabrica- 
tion and lower specific heat than the 
fluff. 

The collodion mixture utilized 


was made up as follows: Collodion 
(non-fiexible), 30 parts; castor oil, 


1 part; clear glyptol cement, 10 
parts; amyl acetate, 100 parts. 
The films are produced by drop- 
ping a few drops of the mixture 
from a height of a few cms onto a 
freshly swept surface of clean water 
at a temperature not exceeding 20° 
(Continued on page 83) 


Fig. 4: Personnel in operating position with radar set equipped with pneumatic heat detector 
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(1 to r):} M. H. Muhlman, J. Walter Thomp- 
son; L. S. Thees, sales mgr. and G. R. 
Shaw, chief engr., RCA Tube Division 
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(1 to r): R. A. Wilson, Muzak Corp., J. W. 
Koch, KFEQ, St. Joseph, Mo., Chas. Quen- 
tin, engineer, KRNT, Des Moines; Tom 
Rowe, WLS, Chicago, at annual meeting 


Below (1 to r): Arthur Van Dyck, RCA: Paul 
Larsen, Univ. of Calif.: Bob Aiken enjoy- 
ing an informal evening during IRE meet 


Below (1 to r): Frank Hinners, Servo Corp. 
of America: Geo. Clark, RCA; Lloyd Espen- 
shied, consultant for Bell Telephone Labs 


acteristics. For example a filamen- 
tary-cathode pentode can be ar- 
ranged to give the desired control 
action. Increasing input to the con- 
troller tends to increase plate cur- 
rent because of an increase in 
screengrid voltage and a change in 
space charge through filament tem- 
perature changes. 


Gated-Beam Tube 


A new tube (unconventional in 
structure) operating as_ limiter 
without assistance from external 
circuit elements may be used as 
clipper or square wave generator or 
as a limiter in an FM receiver. The 
tube was described by Adler (Ze- 
nith). In its structure, based on 
electron-optical ideas, a rectangu- 
lar cathode, surrounded on three 
sides by a grounded focusing elec- 
trode, faces an accelerator plate on 
its only open side and emits a com- 
pact sheet-like beam. This beam is 
then projected against a flat grid. 

The anode current reaches its full 
level with the grid still negative; 
even with the grid positive, grid 
current is only about one-tenth of 
the anode current. To operate such 
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Diagram of gated-beam tube operating as 
a limiter without assistance from exter- 
nal circuit elements described in text 


a tube as a limiter, the grid is so 
biased that the plate current is at 
half its maximum level. If a second 
grid is inserted into its electron 
stream, following the second accel- 
erator slot, and is tuned to signal 
frequency and driven hy space 
charge coupling, audio output is 
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ENGINEERS REVEAL NEW 


(Continued from page 29) 


produced on the final anode. The 
audio output in this FM-limiter de. 
tector is about equivalent to the 
output from a Seeley-Foster dis- 
criminator. 


Network Analyzer 


A network analyzer for the study 
of electromagnetic field problems 
giving solutions of the wave equa- 
tion in two-dimensional cylindrical 
coordinates for cases of rotational 
symmetry was described by Span- 
genberg (Stanford University). The 
network consists of a lattice of in- 
ductances with capacitances from 
every junction to a ground plane, 
simulating two interconnected sets 
of transmission lines, one transmit- 
ting waves in the axial direction and 
the other in the radial direction to 
represent any TEM, TM or TE mode 
having axial symmetry. It is de- 
signed to operate at a mid-frequen- 
cy of 100 kc. 

The network construction is an 
open one with plugged in induct- 
ances making it possible to open the 
network to represent boundaries of 
arbitrary shape. It will give imme- 
diate answers to the following 
problems: the resonant frequency of 
cavities possessing rotational sym- 
metry but of arbitrary cross sec- 
tional contour, tuning curves of such 
cavities as one dimension is varied, 
guides, shunt resistance of cavities. 


Electronic Computers 


Large scale computing devices 
are a relatively recent development 
which have accompanied the ever 
increasing complexity of industry 
and science. Two groups of papers 
on computers received a great deal 
of attention, giving surveys and 
progress on some projects now be- 
ing developed. 

In this country there are at least 
seven differential analyzers. Most 
recent projects are of digital types 
Of the large scale computing devices 
of the digital type now in operation, 
the automatic sequence control cal- 
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culator given by IBM to Harvard 
University, the Mark II calculator, 
and the large relay type machines, 
are all primarily electromechanical, 
and the ENIAC and the IBM Selec- 
tive Sequence Calculator are elec- 
tronic. The projects which are now 
under way include Whirlwind, a 
parallel binary digital computer 
being designed by M.I.T., Mark III 
at Harvard, a second parallel binary 
machine at the Institute for Ad- 
vanced Study in Princeton, the 
Univac, a binary coded decimal sys- 
tem at Eckert-Mauchley Computer 
Corporation, and the large scale 
general purpose analog computer 
built by Westinghouse and substan- 
tially duplicated for California In- 
stitute of Technology, and the 
EDVAC under construction at the 
University of Pennsylvania. 

An unusual demonstration was 
given by Sunstein (Philco) employ- 
ing feedback principles with a 
cathode-ray tube, photocell, and a 
shaped mask. The law of output 
versus input of the system is con- 
trolled by selecting the geometric 
shape of the mask. The device has 
application in computers, modula- 
tors, tone generators, demodulators, 
signal generators, and any circuit 
where a predescribed relationship 
shall exist between an input signal 
and output signal. 
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Photoformer system—a nonlinear source 
having transfer characteristics that can be 
altered at will by replacing shape of 
the mask. Presented by Sunstein (Philco) 


In this system, called the Photo- 
former, the photocell is covered up 
So that it provides no output when 
the beam of the cathode ray tube 
is centered vertically to such a posi- 
tion that the spot is near the top of 
the tube. The output of the photo- 
cell is used to vertically deflect the 
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cathode ray tube beam, and is so 
phased that increasing light on the 
photocell causes the spot to be de- 
flected downward. The mask placed 
between the tube and the photocell 
causes an abrupt change in light 
striking the photocell as the spot 
moves across the edge of the mask. 
Equilibrium will be maintained at a 
position such that the spot is par- 
tially hidden by the mask providing 
the Nyquist feedback stability cri- 
terion is satisfied. If output be taken 
as shown from the vertical deflect- 
ing plates (assuming a linear deflec- 
tion system) it will be proportional 
to the height of the mask, and so 
the output voltage is linearily re- 
lated to the height of the mask. 

If the upper edge of the mask be 
such that its height varies as a 
function of horizontal displacement, 
and if an input signal be applied to 
deflect the beam horizontally, then 
the output signal obtained at the 
vertical deflecting plates will obvi- 
ously bear a relationship to the 
input signal which is given by the 
function describing the shape of the 
mask. 

If the input signal varies linearily 
with time in the manner of a saw- 
tooth wave, then the output signal 
will be substantially identical to 
the wave shape drawn as the edge 
of the mask. Thus, merely by draw- 
ing a mask of the desired wave 
shape, that wave shape is produced. 


High-Voltage Rectifier Tube 


A new 2-terminal high-voltage 
rectifier tube (Chatham Electronics) 
was described for use in the voltage- 
multiplying stages of a radio-fre- 
quency power supply. This new tube 
employs a heater circuit that is 
energized by the radio frequency 
dielectric losses in the cathode coat- 
ing around a straight “filament” 
core. This coating is some 10 times 
thicker than the usual coating and is 
of a form that is readily energized 
by losses introduced by the RF 
electrostatic field. It has the low- 
voltage drop and high inverse-peak- 
voltage rating of hot-cathode tubes. 
Tubes delivering 10 kv at about % 
milliampere load were shown. 
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Below (1 to r): C. W. Horn, Radio IM Mex: 
ico: S. B. Spracklen, E. C. Evans, Carbide 
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Below (I to r): P. F. Siling of RCA Frequen. 
cy Bureau and Mrs. Siling relax at IRE’s 
annual party at convention opening 
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WASHINGTON 


Latest Electronic News Developments Summarized 
by Tele-Tech's Washington Bureau 


RADIO INDUSTRY HAS BIG ROLE IN NATIONAL 
DEFENSE SPEED-UP—To strengthen the national de- 
fense machinery with the aim of preserving the peace, 
Congress is sanctioning substantial appropriations, con- 
siderably above normal peacetime allotments to the 
Army-Air Force-Navy. Out of the more than $14 billion 
(about one-eighth of the wartime peak) funds, the Army 
Signal Corps and Air Forces communications materiel 
command and Navy’s electronics procurement division 
will receive an estimated allotment of approximately 
$250 million for procurement of new radio-electronic 
apparatus and equipment and new research and devel- 
opment projects. Practically all of the major “prime 
contractor” radio-electronic manufacturing companies 
have already been alerted to their role in the stepped-up 
defense program, while the Munitions Board of the 
National Military Establishment has undertaken a 
canvass of around 500 plants of smaller suppliers and 
components’ producers. 

The National Security Resources Board, top govern- 
ment agency in mobilization planning, with Leighton H. 
Peebles, former WPB Communications Division director 
as communications chief, is engaged in blueprinting 
minimum civilian requirements in the face of mounting 
military needs and undoubtedly will give television the 
stamp of approval as a major broadcasting service for 
civilian entertainment and morale. 


COMMISSIONER WEBSTER HEADS U. S. RADIO 
“TEAM” TO LONDON SAFETY-AT-SEA CONFER- 
ENCE—Main spokesman of U. S. delegation on radio 
proposals in the maritime service at third London 
Safety-At-Sea conference (first since end of the war), 
which commenced April 23, ,is FCC Commissioner E. M. 
Webster, leading government authority in this radio 
field, who is being aided by assistant chief engineer 
William N. Krebs and engineer in charge of public 
marine mobile services William Minners and Edward 
Phillips, acting director of telecommunications of the 
National Federation of American Shipping. The Ameri- 
can delegation is seeking to have all ocean-going passen- 
ger and cargo vessels equipped with modern radiocom- 
munications transmitters and receivers, lifeboats with 
radio, radar and direction finders on larger passenger 
and cargo vessels. 


AVIATION ELECTRONICS PLAN TO BE EX- 
PEDITED—AMilitary preparedness will without doubt 
speed up the huge $1.113 million project of the Radio 
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Technical Commission for Aeronautics for the establish- 
ment of the integrated all-weather electronic air-traffic 
control system to a span of only a few years instead of 
the contemplated 15-year goal as reported in Tele-Tech’s 
April issue. This was the view of authoritative Air Force 
sources to TELE-TECH’s Washington bureau. The 
RTCA program, which includes installation of GCA, 
Instrument Landing Systems, DME and VHF automatic 
DF equipment, comprised the expenditure of $989 mil- 
lion for the modernization of military airways and air- 
ports, and this major portion of the program is slated to 
be hastened along by the national emergency. 

Already, the Civil Aeronautics Administration has 
ordered $2.8 million worth of GCA installations. Build- 
ing up of the U. S. Air Force’s strength to 70 groups of 
airplanes of all military types means installation of 
hundreds of millions dollars worth of airborne radio- 
radar-DF-ILS equipment. 


REBUFF TO CONGRESSIONAL ASPIRANTS TO 
DICTATE ALLOCATIONS—The heavily-manned bar- 
rage of opposition to Lemke resolution which would 
constitute a Congressional mandate to FCC to turn the 
44-50 megacycle band back to FM broadcasting was be- 
lieved to have definitely shelved the measure. FCC Com- 
missioner Sterling cracked hard at proposal and brought. 
out danger of pressure opposition to FCC allocations 
plans. 

From the mobile radio industry came many strong 
protests, spearheaded by Dr. Daniel E. Noble, Motorola 
vice-president and head of RTPB panel on mobile radio. 
RCA Laboratories executive vice-president Jolliffe 
censured proposal to return FM to “lower band” from 
present spectrum place as confusing and delaying ad- 
vancement of FM and television. TBA president Poppele 
and Philco vice-president Bingley believed Lemke pro- 
posal might cause reshuffling of spectrum to force tele- 
vision to give up additional space to mobile radio 
services. , 


MISCELLANY—FCC is scrutinizing use of 60 chan- 
nels by railroads to ascertain if unused frequencies can- 
not be transferred to growing mobile radio services. . . - 
Civilian Defense Planning of National Military Estab- 
lishment places mobile radio and broadcasting as back- 
bone of civilian defense activities in event of war and 
atomie bombing. 

ROLAND C. DAVIES 
Washington Editor 
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Traffic is heavy under the street, too 


Surely the busiest thoroughfare in the world is a telephone 
cable. But it is more than “telephone”; for these thousand 
or more wires, carrying sound and pictures at lightning 
speed, are highways for many different services, 

Each one of these presents its own problems to Bell 
Laboratories scientists and engineers: for the telephone 
differs from television, and television differs from a radio 
program. And yet they have an essential unity: they 


TELEPHONE 


RADIO PROGRAMS 


TELETYPE 


PHOTOGRAPHS 


FACSIMILE 


BELL TELEPHONE 


TELE-TECH * May, 1948 


LABORATORIES 


Exploring and inventing, devising and perfecting for continued improvements and economies in telephone service 


involve transmission of alternating currents, with frequen- 
cies from zero up to several million cycles. Each calls for 
new thinking, new ideas, new goals of accomplishment. 

The diversity of the cable’s many services speaks for 
the unity of Bell Laboratories’ purpose. That is, to know 
the theory of communication so thoroughly, to practice the 
art so skilfully, that any transmission of sight or sound 
can reach its destination clearly, quickly, economically. 
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New Lab 


and Test Equipment 


Sweep Calibrator 


Model GL-22 is a pulse timing marker os- 
cillator designed for use with oscilloscopes 
and synchroscopes in the measurement of 
time intervals and triggered or recurrent 
sweeps. A marker selector switch makes avail- 


able 0.1, 0.5, 1.0, 10, and. 100 microsecond 
pulses. A positive or negative variable width 
gate pulse output is provided for test pur- 
poses.—Browning Laboratories, Inc., Win- 
chester, Mass. 
Instrument Amplifier 

Model 102 Phantom Repeater is an instru- 
ment amplifier with a high impedance input 


designed to facilitate electrical measurements 
on high impedance circuits without disturb- 
ing their operation. Consisting essentially of 
a stabilized amplifier with gains of 1, 10 and 
100, the unit has an input impedance of 
greater than 200 megohms shunted by 5.5 
mmfd. from 3 cps. to 80,000 cps. and shunted 
by approximately 10 mmfd. at 150,000 cps. 
Frequency response with constant phase shift 
and amplitude is from 5 cps, to higher than 
150,000 cps, within 2% of the midband gain. 
Dynamic output impedance is less than 200 
ohms in-series with 20 mfd. Maximum input 
and output signals are 10 V rms., superim- 
posed on 600 V dc bias; the range can be 
extended by a special voltage divider to 200 
Vrms A vacuum tube voltmeter and cathode 
ray oscilloscope, or other instruments may be 
simultaneously connected to the amplifier 
with negligible loading The instrument oper- 
ates on 103-125 V (less than 2% regulation), 
50-60 cps.—Keithley Instruments, 1508 Craw- 
ford Rd., Cleveland 6, Ohio. 


DC Oscilloscope 


This portable oscilloscope, type 1684D, em- 
bodies direct coupled high gain amplifiers for 
both axes; they consist of 3 long-tailed pairs 
of tubes in cascade, giving an overall gain 
of 1500 times, A seperate sync amplifier con- 
trols an internal time base circuit and power 
is drawn from 2 electronically stabilised 
power supplies. Other features are the in- 
stantaneous shifting and controlled expansion 
of the time-base sweep, independence of fre- 
quency, and negligible phase shift over the 
entire range from zero to 3 mc. No electro- 
lytic condensers are used and all components 
are conservatively rated, ensuring long service 
life. First models have recently arrived in 


this country from the Furzehill Laboratories. 
—American British Technology Inc., 57 Park 
Avenue, New York 16, N. Y. 
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Signal Generator 


Modei 3433 FM-AM 
covers from 100 kc to 
mental bands, plus an additional 50 mc from 
a fixed oscillator to extend the range to 
170 me on fundamentals. Constant devia- 
tion has been achieved by using a fixed 
frequency reactance-modulated oscillator. 
A meter is provided for measuring relative 
rf output. RF leakage is minimized by 
double copper-plated shielding. Other fea- 
tures include: ladder attenuator, coaxial 
cable output, air trimmer capacitor and 
permeability adjusted oscillator coils, 
heterodyne detector, and voltage regulated 
power supply. The instrument operates on 
115 V, 50-60 cycle ac.—The Triplett Elec- 


signal generator 
120 me in 10 funda- 


trical Instrument Co., Bluffton, Ohio. 


Grating Generator 


A pattern of horizontal and vertical bars on 
a kinescope screen which is produced by 
grating generator WA-3A aids television set 
manufacturers and broadcasters in determin- 
ing the correct linearity alignment of deflec- 
tion circuits for picture and camera pick-up 
tubes. The horizontal bars are used to check 
vertical alignment; the vertical bars to check 


horizontal alignment. Separate controls fa- 
cilitate independent operation of the hori- 
zontal, vertical, and blanking signal circuits. 


Blanking signal polarity can be changed to 
permit use of the grating generator in any 
video system.—RCA Victor Div., Radio Corp. 
of America, Camden, N. J. 


Sweep Generator 


Covering a range from 10 to 225 me 


in 2 
bands, model B-115 sweep generator has a 
sweep width variable from 1 to 10 mc over its 
entire range. The large dial which is cali- 
brated in mc and television channel numbers 
has 2 band scales; one printed with a red 
background, the other with green background. 
Red or green panel light indicates which band 
is being covered. Model B-115 has an output 
of approximately % volt, enough to line up 
television input circuits without additional 
amplification.—Essex Electronics Co., Berkeley 
Heights, N. J. 


Dual TV Monitor 


Designed to monitor 2 
vision picture signals, model 
portable, has a maximum resolution greater 
than 500 lines, and uses two 7-in. electro- 
magnetic deflection type kinescopes for pic- 
ture reproduction. Two carrying cabinets 
house the control unit and dual monitor unit. 
Requires 115 volts ac, 50/60 eps input anda 
composite video signal of 1 volt peak-to- 
peak. Each cabinet is 9 x 16 x 20 in.—Polarad 
Electronics Co., 9 Ferry St., New York 7,.N. ¥. 
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Vacuum Pump 


A guaranteed vacuum production of 0,1 
microns is claimed for this Duo-Seal vacuum 
pump. The unit has a free air capacity of 
300 liters per minute and a speed of 152 liters 


per minute at 1 micron pressure. Operation 
is extremely quiet and a built-in trap pre- 
vents the oil from backing up into system. 


level indicator window shows level of 
all times and an oil drain permits oil 


An oil 
oil at 


change without dismantling system. The 
unit is 26 in. long, 18% in. high and 14% in. 


wide.—Dept. A, W. M. Welch Mfg. Co., 1515 
Sedgwick St.,'Chicago 10, Tl. 


TV Synchronizing Generator 


‘“Miniaturized’”’ components make this 4 
completely self-contained television synchro- 
nizing generator providing a complete RMA 
signal. The master oscillator of model 5030-A 
can be locked to the 60-cycle line or run com- 
pletely free. Half-line driving pulses are pro- 


vided for the utilization of differential delay 
techniques; essential for long camera cable 
hookups. Stability of countdown and pulse 


width of composite signal are independent of 
tube changes. Regulated power supplies and 
autotransformer primary inputs make the 
unit independent of line voltage variations. 
Dimensions are 9% x 17% x 19%.—Allen B. 
DuMont Laboratories, Inc., 42 Harding Ave- 
nue, Clifton, New Jersey. 
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At the operator’s finger tips... every vital indicator 
and control...for maximum operational convenience... 


DU MONT Type TA-129-A 


CONSOLE 


FEATURES... 


12-inch Picture Monitor and Power Sup- 
ply. 

Line and Frame Waveform Monitors, 
and High- and Low-Voltage Power Sup- 
plies. 

Station Monitor Receiver. 

Visual Frequency Monitor. 

Aural Frequency and Modulation Mon- 
itor. Aural Frequency Monitor Power 
Supply. 

Visual Meters: PA Plate Ammeter, PA 
Plate Voltage, Transmission Line Volt- 
age, Carrier Frequency Deviation, Input 
Level, and Test Meter. 


Aural Meters: PA Plate Current, PA 
Plate Voltage, Transmission Line Vollt- 
age, Center Frequency Deviation, Mod- 
ulation Percentage (KC Swing), Input 
Level (Vu Meter), and Line Voltage 
(Single- and Three-Phase). 

Pilot lamp flashes when modulation 
level exceeds any preset positive or 
negative modulation percentage. 
Visual and aural input line switching 
and previewing selectors. 


Visual and aural monitoring keys en- 


Convenience of the streamlined order marks the advanced design of this able the operator to monitor sight and 

Du Mont Transmitter Control Console. Transmitter meters and controls sound from almost any circuit. 
are duplicated immediately in front of the seated operator. The smartly styled pe pekipreveder Perigo exept 
metal desk holds all monitoring equipment at optimum viewing angle; pro- other desired accessories. 
vides storage space for drawings, memos, logs, typewriter, telephones, etc.; Adaptable for use with any make or 
and is complete with all visual and aural monitoring facilities. Space is pro- model transmitter.” 
vided for additional amplifying equipment if required. 

The Du Mont Transmitter Control Console is just another link in the chain of START AS SMALL AS YOU 


: aay ; ; vie WISH, WITH THE DU MONT 
Du Mont equipment from camera to transmitting antenna insuring the ‘First . 
quip 


with the Finest in Television.” Thom (aebage ee 
aan 


> LITERATURE ON REQUEST. LET US WORK WITH 


YOU ON YOUR TELECASTING PLANS AND PROBLEMS. 
@ALLEN B. DU MONT LABORATORIES, INC. 
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ALLEN B. DU MONT LABORATORIES, INC. TELEVISION oe DIVISION, 42 HARDING AVE., CLIFTON, N. J. e@ DU MONT NETWORK 
9 STATION WABD, 515 MADISON AVE., NEW YORK 22, N. DU MONT’S JOHN WANAMAKER TELEVISION STUDIOS, WANAMAKER 
PLACE, NEW YORK oy Ne ¥. ° STATION WTIG, WASHINGTON, B.S ° HOME OFFICES AND PLANTS, PASSAIC, N. J. 
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New Design and Sound Components 


RF Oscillator 


Model 410-A is an RF oscillator which may 
be used as a general purpose laboratory in- 
strument and as a signal source for radio 
frequency bridges. An output voltmeter, a 
continuously adjustable output level control 
and an output level switch make it possible 
to obtain minimum distortion at normal 
levels, higher output voltage when a small 
amount of distortion is tolerable, and a modu- 
Inted output for signal identification pur- 
poses.—Technology - Instrument Corp., 1058 
Main St., Waltham 54, Mass. 


Dynamic Noise Suppressor 

The improved Dynamic Noise Suppressor, 
type 910-C has an extended frequency range, 
a continuous suppression control, and flexible 
remote control facilities. Functioning on the 
dynamic-band-pass principle, this device en- 
ables broadcast stations to transmit recorded 
music with a wide frequency range and greatly 
reduced background noise.—Hermon Hosmer 


Scott, Inc., 385 Putnam Ave., Cambridge 39, 
Mass. 


Potentiometer 

Reduced in overall depth to 1 5/16 in., type 
RV3-5 potentiometer is smaller than previous 
precision variable resistors in the Technology 


Instrument line. The RV3-5 is available in 9 
standard resistance values ranging between 
100 and 50,000 ohms. Standard models have 
an accuracy of +5% of total resistance; 
models with a resistance accuracy of 1% are 
also available.—Teehnology Instrument Corp., 
Waltham, Mass, 


Television Capacitors 


Double case construction (capacitor element 
enclosed in 2 concentric wax-sealed cardboard 
tubes) is used in type DSTH oil-impregnated 
capacitors. Capacity range of the new line 
is from 0.0005 mfd. to 0.05 mfd. and volt- 
ages are from 3,000 to 6,000 volts de. Standard 
units are without mounting straps but straps 
or brackets are available if desired.—Cornell- 
Dubilier Electric Corp., South Plainfield, New 
Jersey. 
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FM and TV Antennas 


Rapid conversion to larger arrays is feat- 
ured in the JFD line of antennas. They are 
all pre-assembled; every screw, nut and bolt 
is in place, - facilitating quick assembly. 
Twenty-two different types cover the 44 to 
216 me range, channels 1 to 18, and FM bands. 
The JFD line ranges from the single dipole 
to the double stacked folded dipole with 
auxiliary high frequency arms.—J. F. D. Mfg. 
Co., 4109 Ft. Hamilton Parkway, Brooklyn 
19, New York. 


Television IF System 


The “ZV” series of 6 IF transformers and 
2 peaking coils for television IF amplifier cir- 
cuits are stable and produce no regenerative 
effects. Together they provide a completely 
engineered, easily aligned IF system for video 
and sound.—Hillburn Electronic Products Co., 
1 Worth St., New York 13, N. Y. 


Polarized DC Relay 


Assembled in a standard metal radio tube 
container, the ‘‘Millisec’’ de relay is designed 
for ultra-high speed use and has an operat- 
ing time of 1 millisecond or less. Its maxi- 
mum rating is % amp., 110 volts dc, on the 
contacts into a resistive load. Life expectancy 
increases from 22 million operations at % 
amp. on the contacts to 100 million opera- 
tions at % amp. The ‘“Millisec’’ relay is de- 
signed for operation with a resistive load, 
and when so connected does not require an 
external spark suppression circuit.—Stevens- 
Arnold Ine., 22 Elkins Et., South Boston 27, 


Beacon Antenna 


The addition of a half-wave dipole provides 
a Power gain of 3% in this W. Beacon an- 
tenna for the 152-162 mec range. Essentially, 
the antenna is 3 half-wave dipoles stacked 
0.7 wavelength apart and driven in phase. 
The elements, with the exception of the 
“whip,’’ are completely enclosed in a molded 
fiberglass housing.—Workshop Associates, 
Inc., 66 Needham St., Newton Highlands 61, 
Mass. 


Ferrule Resistor 


A new ferrule-type resistor is being offered 
in the same lower price range as standard 
tab types. The usual multi-piece «assembly 
is replaced with a design in which the ends 
of the resistor core are coated with copper 
and serve as ferrules.—Milwaukee Resistor 
Co., 700 West Virginia St., Milwaukee, Wis, 


Portable Electric Megaphone 


An amplification of 2500 times is achieved 
with this portable electric megaphone. Two 
units make up this public address system; 4 
megaphone with a phenolic pistol-grip handle 
incorporating a squeeze-to-talk switch, and 
an amplifier case. The megaphone utilizes 
Alnico V dynamic driver and _ microphone 
units, and a horn specially designed to elimi- 
nate phase cancelation effects. The 20 watt 
amplifier is powered by a self contained 
plastic, spill-proof and vapor sealed storage 
battery which can be charged by attachment 
to any 110-volt, 60-cycle outlet. The am- 
plifier case is 7 x 8 x 12 in, and weighs 23 lb. 

Audio Equipment Co., 80-20 45th Ave., Elm- 
hurs, N. Y. 


Record Selector 


Both sides of 100 records can be played 
continuously or selectively in sequence by the 
Seeburg Select-O-Matic “200” Library, with 
out anyone touching the mechanism or hand- 
ling a record. A travelling selector moves 
automatically on a track, removes the 8 
lected record from the library, plays it (ver 
tically),’ returns it to its place, and then 
moves to the next selected record. The rec 
ords are preselected by the setting of a 8 
quence of levers in the front of the cabinet. 
There is a 4-position lever for each record 
which determines whether the “A” or “B 
side or both sides of any desired record 
should be played, or whether the record 
should be by-passed.—J. P. Seeburg Corp» 
1500 N. Dayton St., Chicago 22, Ill. 
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Conservation Officer gives detailed fire-fighting 
instructions to mobile unit summoned by radio. 


Motorola Units with Sylvania Lock-in Tubes 
Guard Michigan Forests Against Fire 


Conservation Officer 
radios his call for 
needed fire-fighting 
equipment without 


loss of a moment's 
E uick action in the early stages of forest fires is a vital time. 
‘ factor in their effective control by the Michigan State De- 


partment of Conservation. A comprehensive network of 
two-way radio assures quick action! 

Each of the 248 Conservation Officers’ cars is equipped 
with Motorola FM, as are 19 land stations. Supplementing 
this equipment are 130 AM units in lookout towers, 20 in 
pick-up trucks, 14 in fixed stations— plus two radio-equipped 
airplanes. Through this equipment, fire-fighting apparatus 
is speedily marshaled, effectively directed! 

Motorola, naturally, counts on Sylvania Lock-In tubes to 
f help maintain uninterrupted, efficient performance of its 

mobile units. These tubes stay firmly in place in spite of 
jolting and jarring. They have few welded joints, no 
soldered ones. No warping or weaving of elements. Low loss, 
low leakage. See Sylvania Distributors, or write Radio Tube 
Division, Emporium, Pa. 


Chief Radio Engi- 
neer R. O. Klemetti 
indicates how fixed 
land stations are in 
constant touch with 
Conservation Offi- 
cers throughout the 
state. 


‘a W 


. 


Superior mechanical and electri- 

cal features of Sylvania Electric’s 

famous Lock-In tube make it the 

ideal choice for equipment on the 

road, in the air, on the rails, ma- 
| | RI é rine radar, FM and television. 


MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS 
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NEWS OF THE INDUSTRY 


Installation of this RCA 6-bay super turnstile antenna atop New York City’s 36-story News 
Building is scheduled to be completed this month. WPIX, The News television station. 
will go on the air June 15 with the first “batwing” antenna delivered in New York City 


NAB Engineering Conference 


The complete program for the Na- 
tional Association of Broadcasters En- 
gineering Conference, May 20-21, a 
feature of the 26th Annual NAB Con- 
vention scheduled for Los Angeles, 
May 17-21, will include’ technical 
papers in all fields of broadcast engi- 
neering. The engineering conference 
will feature 25 specialized papers deal- 
ing with the practical side of broadcast 
problems, it was explained by Royal 
V. Howard, NAB engineering depart- 
ment director. Some of the subjects to 
be covered are Design, Construction 
and Operation of Television and FM 
Transmitting Plants; TV Studio Sys- 
tems, Developments in Sound and Re- 
lay Broadcast Equipment, A System 
for Measuring Co-Channel Interfer- 
ence, etc. 


HF Bands for TV Assigned 


Three high-frequency bands for tele- 
vision pickups, studio-transmitter links 
and intercity video relay have been 
temporarily assigned by the FCC. Ef- 
fective April 2, 1190, 2110, 6875-7125 
and 12,700-13,000 me will be allocated 
primarily for television pickup and 
STL purposes and secondarily for tele- 
vision inter-city relaying purposes on 
the basis of non-interference to the 
primary service. 


NY FMers Up Power 


Station WGFH has returned to the 
air with 20,000 watts effective radiation 
power and WNYC-FM is now pro- 
graming with a Western Electric 10 
kw, FM transmitter. 
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FCC Approves Citizens Radio 


A radio transceiver designed by the 
Citizens Radio Corp., Cleveland, Ohio, 
has been approved by the Federal 
Communications Commission. Weigh- 
ing approximately 2% lb. with bat- 
teries and operating at 465 mc, the new 
unit is comparable in size to a folding 
camera. 

FCC’s issuance of the type-approval 
certificate comes after several years of 
experimentation and design by irndus- 
try and presages the advent of a new 
service which will be available to in- 
Cividual citizens for personal use in 
the 460-470 mc band. 


FM Relay Chicago—Wisconsin 


Central and southern Wisconsin is 
hearing FM radio station WEFM, op- 
erated in Chicago by Zenith Radio 
Corp., via two newly installed FM re- 
lays at Delafield (WHAD) and Madi- 
son (WHA-FM). 


CONVENTIONS AND 
MEETINGS AHEAD 


May 3-5—American Section, International Sci- 
entific Radio Union, IRE, Washington, D. C. 

May 10-15—Radio Parts and_ Electronic 
Equipment Shows Inc., Show, Hotel Stevens, 
Chicago. 

May 1%7—National Association of Broadcast- 
ers, 26th Annual Convention and Engineer- 
ing Conference, Los Angeles. 

May 22—New England Radio Engineering 
Meeting, IRE, North Atlantic Section, Cam- 
bridge, Mass. 

Sept. 30-Oct. 2—4th Annual Pacifie Electronics 
Exhibit, West Coast Electronic Mfgs. Assoc., 
Biltmore Hotel, Los Angeles. 


IRE Broadeast 
Engineering Group 

More details regarding the formation 
of a broadcast engineering group will 
be forthcoming after a special commit- 
tee meeting at the NAB conference in 
Los Angeles May 17-21. The broad- 
casting engineering group, if estab- 
lished, will be under the aegis of the 
IRE as a result of the resolutions 
passed by the IRE Professional Com- 
mittee and passed on to the IRE Board 
of Directors. Eventual establishment 
of various semi-autonomous interested 
groups within the main IRE structure 
is envisioned by the Professional Com- 
mittee. 


Tooling Up for TV 


Several companies have anrounced 
plans for television receiver produc- 
tion. Television production at the 
Magnavox Co. is scheduled to start in 
May, according to Frank Freimann, 
executive v-p. The company also an- 
nounces the addition of Anthony 
Wright to its engineering staff. He 
was formerly with RCA for 17 years. 

Sonora Radio & Television Corp., 
Chicago, started receiver production 
in March and soon expects to up its 
output to 1,000 TV receivers monthly. 


Electronic Lab Private Brands 

With procurement of an FRC loan 
of $285,000, Electronic Laboratories, 
Inc., Indianapolis announces that the 
company will operate in the future as 
a private brand manufacturer of radio 
in addition to extension of its invertor 
and convertor program. 


FM Heard On Buses 


Hulbert Taft, Jr., manager of WKRC 
and WCTS-FM, Cincinnati has nego- 
tiated a contract with the local trans- 
portation company to install FM re- 
receivers in public buses. Mr. Taft 
plans to sell 20-second spot announce- 
ments to advertisers at a frequency of 
one every 5 minutes. 


National Electronics Meeting 


The annual meeting of the National 
Electronics Conference will be held in 
Chicago at the Edgewater Beach Hotel 
on November 4, 5, and 6. A program 
of 50 technical papers covering all 
phases of electronics is planned. Large 
space is being allocated for manufac- 
turers’ exhibits. W. C. White of 
General Electric has been named chair- 
man of the board of directors for the 
current year. 


W. R. David Joins WPTR 


Patroon Broadcasting Co., CP holder 
of AM station WPTR, under construc- 
tion at Albany, N. Y., for 10 kw overa- 
tion on 1540 kc, has appointed W. R. 
David vice-president in charge of 
engineering and a member of its board 
of directors. Mr. David was with Gen- 
eral Electric since 1919 in radio engi- 
neering, research, development, design 
and sales work. 
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The new, smaller Bendix Iron Core Loop shown here, superimposed in proper proportion 


on the outline of the air core type that it replaces, is visual evidence of reduction in size 
accomplished by the use of Stackpole Iron Cores. Air drag is reduced 72% because of 


this more efficient loop. 


‘*Cut-away’’ view of new 
Bendix Automatic Loop An- 
tenna. Note iron core in 
upper cutaway portion of 
hermetically sealed unit. 


STACKPOLE IRON CORES 
REDUCE AIR DRAG 72% 


Unusual as it may seem, careful research and modern 
electronic design has shown that the use of Stackpole 
Powdered Iron Cores increases the pay load of regu- 
lar commercial aircraft. 

The new Bendix Automatic Loop Antenna as used 
in Bendix Radio Division’s Navigational System is 
smaller in size and more efficient than the air loop 
it replaces. Stackpole Iron Cores permit this reduc- 
tion in size and also increase the efficiency of the loop. 
Air drag, an all important ‘consideration in aircraft 
design, is one of the determining factors in establish- 


ing the allowable “Pay Load.” Air drag at 250 mph, 
has been reduced by more than 72% by use of this 
new Bendix loop! ; 

Stackpole Powdered Iron Cores are performing 
miracles like this for many other manufacturers, too. 
Improved performance, reduced costs, smaller phys- 
ical sizes—these are some of the advantages that 
usually result when Stackpole Iron Cores are de- 
signed into inductive circuits. Write on your com- 
pany letterhead today for full information. Ask for 
STACKPOLE Bulletin No. RC7B. 


STACKPOLE CARBON COMPANY, ST. MARYS, PA. 


STACKPOLE 
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Chicago Show Features New Equipment 


The 1948 Radio Parts and Electronic 
Equipment Conference and Show 
scheduled at the Hotel Stevens, Chi- 
cago, May 11-14 will be featured by 
more than 166 exhibitors of new radio 
and electronic equipment and an an- 
ticipated record attendance. Arrange- 
ments have been made with American 
Television, Inc., to televise the show. 
Receiver and component parts manu- 
facturers have indicated that many 
new items will be revaled to the in- 
dustry for the first time. Exhibitors 
who will display their 1948-49 line are 
as follows (numbers in parenthesis 
are booth numbers): 


Advance Electric & Relay Co., 1360 West 2nd St., 
Los Angeles (19); Aerovox Corp., 740 Belleville 
Ave., New Bedford, Mass. (86); Alliance Manufac- 
turing Co., Alliance, Ohio (8); Alpha Metals, Inc., 
363 Hudson Ave., Brooklyn, N. Y. (77); Alpha 
Wire Corp., 50 Howard St., New York (100); Ameri- 
can Condenser Co., 4410 -N. Ravenswood Ave., 
Chicago (57); American Microphone Co., 370 So. 
Fair Caks Ave., Pesadena. Calif. (62); American 
Phenolic Corp., 1830 So. Fifty-Fourth Ave., Cicero, 
lll. (65); American Radio Hardware Co., 152 Mac- 
Questen Parkway So., Mt. Vernon, N. Y. (73); 
American Television & Radio, 300 East Fourth St., 
St. Paul, Minn. (19): Amperite Company, Inc., 561 
Broadway, New York (3); Astatic Corp., Conneaut, 
Ohio (125); Atlas Sound Corp., 1443 - 39th St., 
Brooklyn, N. Y. (134); Audak Company, 500 - 5th 
Ave., New York (135); Audio Devices, Inc.. 444 
Madison Ave., New York (83); Barker & William- 
son, Inc., 237 Fairfield Ave., Upper Darby, Pa. 
(123); Belden Manufacturing Co., 4647 West Van 
Buren St., Chicago (44); Bell Scund Systems. 1183 
Essex Ave., Columbus, Ohio (97); Bli'ey Electric 
Co., Union Station Bldg., Erie, Pa. (150); David 
Bogen Co., Inc., 663 Broadway, New York (39); 
William Brand & Co., 276 - 4th Ave., New York 
(101); British Industries Corp., 315 Broadway, New 
York (131); Brush Development Co., 3405 Perkins 
Ave., Cleveland (130); Bud Radio, Inc., 2118 East 
55th St., Cleveland (9); Burgess Battery Co., Free- 
port, Ill. (113); Burlington Instrument Co., Burling- 
ton, lowa (22); Bussmann Mfg. Co., University & 
Jefferson, St. Louis, Mo. (155); Camburn, Inc., 32-40 
57th St., Woodside, N. Y. (20); Carbonneau Indus- 
tries, Inc., 21 lonia Ave., N.W., Grand Rapids, 
Mich. (81); Carron Manufacturing Co., 415 S. 
Aberdeen St., Chicago (4); Centralab. 900 East 
Keefe Ave., Milwaukee (108); Chicago Transformer 
Corp., 3501 Addison St., Chicago (40); Cinauda- 
graph Speakers Div., 1401 Fairfax Trafficway, 
Kansas City, Kans. (27); Cinch Manufacturing Co., 
2335 W. Van Buren St., Chicago (105); Clarostat 
Mfg. Co., 130 Clinton St., Brooklyn, N. Y. (142); 
Coastwise Electronics, 130 N. Beaudry Ave., Los 
Angeles (28); Condenser Products Co., 1375 North 
Branch St., Chicago (74); Continental Carbon, Inc., 
13900 Lorain Ave., Cleveland (148); Continental 
Electric Co., 715 Hamilton St., Geneva, Ill. (33); 
Cornish Wire Co., Inc., 15 Park Row, New York 
(48); Crescent Industries, Inc., 4140 W. Bel t 


Broad St., Philadelphia (110); Jackson Electrical 
Instrument Co., 18 $. Patterson Blvd., Dayton, Ohio 
(13); J-B-T Instruments, Inc., 441 Chapel St., New 
Haven, Conn. (132); Jensen Industries, Inc., 329 S. 
Wood St., Chicago (116); Jensen Manufacturing 
Co., 6601 S. Laramie Ave., Chicago (61); J. F. D. 
Manufacturing Co., 4117 Ft. Hamilton Parkway, 
Brooklyn, N. Y. (117); E. F. Johnson Co., Waseca, 
Minn. (149); Kenyon Transformer Co., Inc., 840 
Barry St., New York (96); Kings Electronics Co., 
Inc., 372 Classon Ave., Brooklyn, N. Y. (93); 
Lectrohm, Inc., 4910 West 25th PI., Cicero, Ill. (54); 
Lenz Electric Mfg. Co., 1751 N. Western Ave., 
Chicago (60); Maguire Industries, 3571 West 62nd 
St., Cleveland, Ohio (82); P. R. Mallory & Co., 
Indianapolis (120); Merit Coil & Transformer Corp., 
4427 N. Clark St., Chicaga (52); Micamold Radio 
Corp., 1087 Flushing Ave., Brooklyn, N. Y. (152); 
James Millen Mfg. Co., Inc., 150 Exchange St., 
Malden, Mass. (139); National Company, _Inc., 
Malden, Mass. (16); National Union Radio Corp., 
350 Scotland Road, Orange, N. J. (10); Newcomb 
Audio Products Co., 6824 Lexington Ave., Holly- 
wood, Calif. (114); Ohmite Manufacturing Co., 
4835 W. Flournoy, Chicago (43); Operadio Manu- 
facturing Co., St. Charles, Ill. (50); Park Metclware 
Co,. Inc., Orchard Park, N. Y. (126); Par-Metal 
Products Corp., 32-62 - 49th St., Long Island City, 
N. Y. (136); Permoflux Corp., 4900 West Grand 
Ave., Chicago (42); Permo, Inc., 6415 Ravenswood 
Ave., Chicago (88A); Philmore Mfg. Company, Inc., 
113 University Pl., New York (119); Potter & 
Brumfield Sales Co., 549 W. Washington Blvd., 
Chicago (53); Precision Apparatus Co., 92-97 Hor- 
ace Harding Blvd., Elmhurst, L. I., N. Y. (80); Pre- 
max Products Div., Niogara Falls, N. Y. (18); 
Presto Recording Corp., 242 West 55th St., New 
York (109); Pyramid Electric Co., 155 Oxford St., 
Paterson, N. J. (92); Quam-Nichols Co., 33r 
Place & Cottage Grove Ave., Chicago (151); Racon 
Electric Co., 52 East 19th St., New York (122); 
Rad-El-Co Mfa. Co., 6300 Euclid Ave., Cleveland 
(87A); Radio City Products Co., 152 West 25th St., 
New York (35); Radio Corporation of America, 
Camden, N. J. (135A); Radio Craftsmen, Inc., 1341 
S. Michigan Ave., Chicago (32); Rauland Corp., 
4245 North Knox, Chicago (71); Raytheon Manu- 
facturing Co., 445 Lake Shore Drive, Chicago (99); 
Recordisc Corp., 395 Broadway, New York (26); 
Recoton Corp., 251 Fourth Ave., New York (102); 
Rek-O-Kut Co., 38-01 Queens Blvd., Long Island 
City, N. Y. (55); John F. Rider, Publisher, Inc., 
404 Fourth Ave., New York (141); Howard 

Sams & Co., Inc., 2924 East Washington, Indian- 
apolis (72); Sangamo Electric Co., Springfield, Ill. 
(124); Walter L. Schott & Co., 9306 Santa Monica 
Blvd., Beverly Hills, Calif. (58); Shur-Antenna- 
Mount, Inc., 266 Sea Cliff Ave., Sea Cliff, N. Y. 
(129); Shure Brothers, 225 W. Huron St., Chicaao 
(70) McMurdo Silver Co., Inc., 1240 Main St., 
Hartford, Conn. (115); Simpson Electric Co., 5208 
W. Kinzie St., Chicago (118); Mark Simonson Mfq. 
Co., 32-28 - 49th St., Long Island City, N. Y. (46); 
SNC Manufacturing Co., Inc., P. O. Box 156, Glen- 
view, Ill. (5); Snyder Manufacturing Co., 22nd & 
Cntario Sts., Philadelphia, Pa. (11); Sola Electric 
Co., 4633 W. 16th St., Chicago (68); Solar Manu- 
facturing Corp., 1445 Hudson Bivd., North Bergen, 
N. J. (67); Spirling Products Co., 64 Grand St., 
New York (29); rague Products Co., North 
Adams, Mass. (89); Standard Transformer Corp., 
3580 N. Elston Ave., Chicago (88); Stark Sound 
Engineers, mie 616 High St., Ft. Wayne, Ind. (34); 


Ave., Chicago (106); Croname, Inc., 3701 Ravens- 
wood Ave., Chicago (84); J. W. Davis & Co., 3015 
Knox St., Dallas (23); Drake Electric Works. 3656 
Lincoln Ave., Chicago (98); Duotone Co., 799 Broad- 
way, New York (144); Eagle Electronics, Inc., 
rvington-on-Hudson, N. Y. (156); Eckstein Radio 
Products, 914 La Salle Ave., Minneapolis. Minn. 
(41); Eitel-McCullough, Inc., San Bruno, Calif. (95); 
Electric Soldering Iron Co., Deep River, Conn. (47); 
Electronic Instrument Co., 926 Clarkson Ave., 
Brooklyn, N. Y. (133); Electronic Laboratories, Inc., 
24 West 24th St., Indianapolis (147); Electro Prod- 
ucts Lebs., Inc., 549 W. Randolph St., Chicago 
(153); Electro-Voice, Inc., Buchanan, Mich. (94); 
Electrovox Co., Inc., 224 S. Michigan Ave., Chicago 
(30); Espey Manufacturing Co., 528 East 72nd St., 
New York (85); Federal Telephone & Radio Co., 100 
Kingsland Road, Clifton, N. J. (66); Freed Trans- 
former Co., Inc., 72-78 Spring St., New York (143); 
Ohio ((7(): Tung-Sold Lamp Works, Inc., 95 - 8th 
Chicago (37); General Cement Mfg. Co., 919 Taylor 
Ave., Rockford, Ill. (79); General Electric Co., 1 
River Road, Schenectady (90); General Industries 
Co., Elyria, Ohio (127); General Transformer Corp., 
4321 N. Knox Ave., Chicago (63); Halldorson Co., 
4500 Ravenswood Ave., Chicago (128); Hallicrafters 
Co., 4401 West Fifth Ave., Chicago (87); Hardwick 
Hindle, Inc., 40 Hermon St., Newark, N. J. (54); 
Hickok Electrical Instrument Co., 10514 Dupont 
Ave., Cleveland (157); Hytron Radio & Electronics 
Corp., 76 Lafayette St., Salem, Mass. (69); Indiana 
Steel Products Co., 6 North Michigan Ave., Chicago 
(38); Industrial Condenser Corp., 3243 N. Cali- 
fornia Ave., Chicago (138); Insuline Corp. of 
America. 36-02 - 35th Ave., Long Island City, 
N. Y. (107); International Resistance Co., 401 No. 
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Pp Mfg. Co., 10416 National Bivd., Los 
Angeles (145); Stromberg-Carlson Co., 100 Carlson 
Road, Rochester, N. Y. (56); Supreme Instruments 
Corp., Glenwood, Miss. (159); Sylvania Electric 
Prods., Inc., 500 - 5th Ave., New York (49); 
Talk-A-Phone Co., 1512 S. Pulaski Road, Chicago 
(17); Tartak Speakers, Inc., 3120 East Pico Bivd., 
Los Angeles (21); Technical Appliance Corp., Sher- 
burne, N. Y. (111); Telex, Inc., 12 N. Washington 
Ave., Minneapolis (154); Tricraft Products Co., 1535 
N. Ashland Ave., Chicago (64); Trimm, Inc., 400 
West Lake St., Libertyville, Ill. (121); Triplett Elec- 
trical Instrument Co., 286 Harmon Road Bluffton, 
Ohio (7); Tung-Sol Lamp Works, Inc., 95 - 8th 
Ave., Newark, N. J. (158); Turner Co., 909 - 17th 
St., N.E., Cedar Rapids, lowa (146); Ungar Electric 
Tools, 615 Ducommun, Los Angeles (25); United 
Transformer Corp., 150 Varick St., New York (59); 
Universal Microphone Co., 424 Warren Lane, 
inglewood, Calif. (15); University Loudspeakers, 
Inc., 80 So. Kensico Ave., White Plains, N. Y. (140); 
Utah Radio Products Div., Huntington, Ind. (1); 
Vaco Products Co., 317 East Ontario St., Chicago, 

(45); V-M Corporation, Benton Harbor, Mich. 
(24); Waldom Electronics, Inc., 911 N. Larrabee 
St., Chicago (112); Ward Leonard Electric Co., 53 
West Jackson Blvd., Chicago (12); Ward Products 
Corp., 1523 E. 45th St., Cleveland, Ohio (103); 
Webster-Chicago Corp., 5610 Bloomingdale Ave., 
Chicago (91); Webster Electric Co., Clark & DeKoven 
Sts., Racine, Wis. (31); Westinchouse Electric Co., 
Bleomfield, N. J. (6); Weston Electrical Instrument 
Corp., 614 Frelinghuysen Ave., Newark, N. J. (78); 
Wilcox-Gay Corp., 604 . Seminary, Charlotte, 
Mich. (76); Wirt Co., 5221 Greene St., Philadelphia, 
Pci. (104); Workshop Associates, Inc.. 66 Needham 
St., Newton Highlands, Mass. (41A). 


A duplicate of the miniature radio trans- 
mitter presented to President Truman last 
Christmas by the National Bureau of Stand- 
ards is being demonstrated by Dr. Cledo 
Brunetti, chief of the Bureau’s Ordnance 
Engineering Section. On the table are other 
transmitters and microphones, including one 
for the wrist and one in a lipstick holder 


NEW NAMES AND ADDRESSES 


The firm name of the George S%. 
Mepham Corp. was changed on March 
1, 1948, to C. K. Williams and Co. The 
address remains the same: 2001 Lynch 
Ave., East St. Louis, Ill. 


Rowe Radio Research Laboratory 
Co., Chicago, announced the formation 
of Rowe Engineering Corp., 2422 N. 
Pulaski Rd., Chicago 39. Officers of the 
newly formed company are Harry 
Rowe, president and director of engi- 
neering; Robert P. Faust, vice-presi- 
dent in charge of sales; S. Charles 
Kohl, secretary and: treasurer; Dwight 
V. Sinninger, chief engineer. 

a # 

Spellman Television Inc., manufac- 
turers of 30 kv power supplies and 
other projection television compo- 
nents, have moved into larger quarters 
at 130 West 24 St., New York 58, N. Y. 


& % 

Gray Research and Development Co., 
formerly of Elmsford, N. Y., has moved 
to Hartford, Conn. 


* Pa 

Formation of the Arnold B. Bailey 
Corp., Scotch Plains, N. J., has been 
announced by Arnold B. Bailey, the 
firm’s president. The new concern will 
specialize in the development of elec- 
tronic communication equipment 1 
broadcasting, television, frequency 
modulation, and point-to-point micro- 
wave systems. 


& * 

Garstang-May Co., 1422 Circle Tower 
Bldg., Indianapolis, Ind., has _ been 
formed by W. W. Garstang and H. C. 
May to represent electrical and radio 
manufacturers in Indiana and the tel- 
ritory immediately surrounding Dayton 
and Cincinnati. 
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A unouncing A NEW LINE OF 


ELECTROLYTIC 
CAPACITORS 


For operation up 
to 450 volts at 85° C. 


With some 7 times as many components in a television receiver 
as in the average radio, the possibility of service calls is greatly 
increased. The new SPRAGUE ELECTROLYTIC line offers the 
first practical solution to this problem. 

Designed for dependable operation up to 450 volts at 85° C. 
these new units are ideally suited for television’s severest electro- 
lytic assignments. Every care has been taken to make these new 
capacitors the finest electrolytics available today. Stable operation 
is assured even after extended shelf life, because of a new proces- 
sing technique developed by Sprague research and development 
engineers, and involving new and substantially increased manu- 
facturing facilities. More than ever before your judgment is con- 
firmed when you SPECIFY SPRAGUE ELECTROLYTICS FOR 
TELEVISION AND ALL OTHER EXACTING ELECTROLYTIC 
APPLICATIONS! Sprague Electric Company invites your inquiry 
concerning these new units. 


¢ 


SPRAGUE ELECTRIC COMPANY - NORTH ADAMS, MASS 


RR, RRR A TREO RE TIT ONT ORR TTR, {) * Kool e 
Priestess ae ohm Resistors 


ELECTRIC AND ELECTRONIC PROGRESS 
“Trademarks reg. U. S. Pat. Office 
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"Floating Silence’’— where 
speaker characteristics 
are checked. 


LINE UP YOUR 
SPEAKER NEEDS WITH 
GENERAL ELECTRIC-NOW 


Speaker production lines turning out 
speakers with “the aluminum foil 
base voice coil.” 


EW, greater facilities at Electronics 
Park mean speakers in greater 
supply to meet your requirements. 
Straight-line production plus tremen- 
dous capacity provide manufacturers 
with a completely dependable source 
for speakers of all sizes. 
Write for complete information on 
speakers to: General Electric Company, 
Electronics Park, Syracuse, New York. 


GENERAL©@® 


One of the giant punch presses pro- 
ducing speaker housings. 


ELECTRIC 


Anthony Wright, 
| formerly chief RCA 
| Victor television en- 
| gineer, has 
| named chief° tele- sion 
| vision engineer of 
| the Magnavox Co. 


PERSONNEL 


Dr. John A. Hutcheson has assumed 
the directorship of Westinghouse Re- 


| search Laboratories, succeeding Dr. L. 
| Warrington Chubb. During the four 


years he served as associate director, 


_Dr. Hutcheson directed Westing- 
_ house’s wartime radar research pro- 


gram and the formulation of plans for 
atomic energy development. 


R. E. Mathes has become associated 


| with Gray Research and Development 
| Co., as chief engineer. Before the war, 


he was with the RCA Laboratories 
and during the war he was in Radar 


Counter Measures with BuShips. 


me 


Marcus A. Acheson 
has been appointed 
chief engineer for 
the radio tube divi- 
of Sylvania 
Electric Products, 
Inc., New York, N.Y. 


been 


J. B. Hatfield has returned to station 


| KIRO (CBS 50 kw outlet, Seattle) as 
| chief engineer after two and a half 
| years as full-time consulting engineer 


for stations in the Pacific Northwest. 


He replaces Homer J. Ray, resigned. 


Otis S. Freeman has joined the en- 
gineering staff of WPIX, the New 
York Daily News television station, as 
assistant for operations. He was 
formerly chief operating engineer for 
WABD. 


Captain David R. Hull, USN (Re- 
tired), has been appointed assistant 
technical director of the International 
Telephone and Telegraph Corp. 


Ray S. Groenier has been appointed 
RCA sales engineer in charge of com- 
munications sales for RCA’s south- 
west region. 


William O. Spink has been named 
field engineer for Sylvania Electric 
and will make his headquarters in 
Cleveland. He was formerly associated 

(Continued on page 64) 
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Build added appeal into your radio-pho- 
nograph combinations with the Model 
“R” — Seeburg’s new record changer. 


Combining compactness with quality 
... Style with performance—the Model 
“R” offers every convenience essential to 
the modern console instrument. Beyond 
dependable, quiet operation, this new 
mechanism possesses such important 
convenience features as the automatic 
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SEEBURG 
MODEL ‘R”’ 


A QUALITY CHANGER 
FOR USE WITH YOUR 
FINEST INSTRUMENTS 


shut-off . . . lightweight tone arm... 
four-position control for automatic play, 
manual play, record rejection. 

Plan now to give your modern instru- 
ments every possible sales advantage by 
equipping them with the new Seeburg 
Model “R.” Seeburg’s broad experience 
in the development and manufacture of 
changing mechanisms of all kinds is 
your assurance of satisfaction. 


RECORD CHANGERS 


J.P. SEEBURG CORPORATION 
1500 N. Dayton St., Chicago 22 


Synchronized two-post con- 
struction permits easy setting 
for automatic play of either 
10 or 12-inch records. 


Lightweight tone arm and 
minimum needle pressure for 
longer record life. 


Automatic shut-off after last 
record is played. 


Dual trip—closed circle and 
eccentric. 


Recessed turntable. 


Compact — overall size only 
13% x 131%, inches. 


Changer motor assures con- 
stant turntable speed. 


Automatically plays twelve 
10-inch or ten 12-inch rec- 
ords—may also be set for 


manual play. 

Top section of spindle ro- 
tates independently—elimi- 
nates objectionable noise— 


minimizes spindle hole wear. 


® MUSIC SYSTEMS 
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THE Helipot CORPORATION, 1011 MISSION ST. SOUTH PASADENA, CALIF 
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Do you have 
This Helptul 


nelipot 
oda 


Catalog? 


Do you have complete data 

on the revolutionary new HELIPOT—the helical 

potentiometer-rheostat that provides many times greater 

control accuracy at no increase in panel space?...or on the equally 

unique DUODIAL that greatly simplifies turns-indicating applications? If you are 
designing or manufacturing any type of precision electronic equipment, you 
should have this helpful catalog in your reference files... 


a\ \ 


rae BEREAN Vu Q al 


* 
Vt Exyolata = the unique helical principle of the 


HELIPOT that compacts almost four feet of precision slide wire into a 
case only 134 inches in diameter—over thirty-one feet of precision 
slide wire into a case only 313 inches in diameter! 


Ui Details - the precision construction features 


found in the HELIPOT...the centerless ground and polished 
stainless steel shafts—the double bearings that maintain rigid 
shaft alignment—the positive sliding contact assembly—and many 
other unique features. 


Vt liinstrates < dees Gnd qives full dimen. 


sional and electrical data on the many types of HELIPOTS that are 
available _ from 3 turn, 1'%"' diameter sizes to 40 turn, 3’’ diameter 
sizes...5 ohms to 500,000 ohms...3 watts to 20 watts. Also Dual 
and Drum Potentiometers. 


It Describes- and illustrates the various spe- 


cial HELIPOT designs available—double shaft extensions, multiple 
assemblies, integral dual units, etc. 


@ 
If Give ™@ full details on the DUODIAL—the new type 


turns-indicating dial that is ideal for use with the HELIPOT as well as 
with many other multiple-turn devices, both electrical and mechanical. 


If you use precision electronic components 
in your equipment and do not have a copy of this helpful Helipot 
Bulletin in your files, write today for your free copy. 


(Continued from page 62) 


with radio station WLAP and the 
Thordarson Mfg. Co., Chicago. 


Bill Wright has taken over the 
newly created post of production 
manager for the Hoffman Radio Corp. 
Los Angeles. He was previously works 
manager for Detrola Radio Corp, 
Detroit. 


Ben Stanley has been appointed 
general sales manager in charge of 
sales for Arco Electronics, Inc., New 
York. 


Robert W. Ferguson has 
elected a director in the General 
Ceramics & Steatite Corp., Keasbey, 
N. J. 


been 


Eric R. Berglund, communications 
engineer, has been named vice-presi- 
dent in charge of management and 
engineering of Intercontinent En- 
gineering Corp. 


Murray Krause has become pro- 
duction manager for Air King Prod- 
ucts, Inc., Brooklyn, N. Y. He has been 
with Air King for 10 years. 


Sidney L. Chertok has been ap- 
pointed sales promotion manager of 
Solar Mfg. Corp., North Bergen, N. J., 
and its distributing subsidiary, Solar 
Capacitor Sales Corp. 


John W. Craig has been named gen- 
eral works manager of Crosley Div., 
Avco Mfg. Corp. 


Lewis Gordon has been appointed 
director of the International Sales 
Div. of Sylvania Electric Products, 
Inc. He replaces Walter A. Coogan 
who has resigned and has joined the 
John C. Dolph Co. as executive vice 
president and director. 


Bernard Bonder has been named 
advertising manager of the JFD Mfg. 
Co., Brooklyn, N. Y. He was previ- 
ously production manager and copy- 
writer for Radio Wire Television, Inc. 


Boris B. Zelman has joined Federal 
Telephone and Radio Corp., Clifton, 
N. J. as sales manager for mobile 
radiotelephone equipment, covering 
the states of Indiana, Michigan, Ken- 
tucky, and Ohio. 


George F. Platts has become ex- 
ecutive vice president of Clippard In- 
strument Laboratory, Inc. He will 
handle sales, promotion and advertis- 
ing of electronic test equipment, com- 
ponents, TV coils, etc. 
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NEW BULLETINS 


Compounds 


New 22-page booklet offered by Mitchell 
Rand Insulation Co., Inc. classifies compounds 
into 11 basic application categories. Ring and 
bell softening point, melting point drip 
method, cold flow temperature, pouring tem- 
peratures, penetrations, viscosity and other 
pertinent data for each compound are dis- 
cussed. Convenient thermometer scale is in- 
cluded. (Mention T-T) 


Instruments 


Simpson Electric Company, 5216 W. Kinzie 
St., Chicago 44, Ill., has issued a new catalog 
illustrating and describing its line of instru- 
ments, including high-sensitivity set testers 
for radio and television, mutual-conductance 
and plate-conductance tube-testers, giant set- 
testers, vacuum-tube voltmeters, signal gen- 
erators, micro-tester portables, AC-DC volt- 
wattmeters, volt-ohm milliameters, ammeters, 


volt meters, ohmmeters, microammeiers, and 
complete electrical laboratory, combining 
functions of 60 instruments in one _ unit. 


(Mention T-T) 


Multiple Arm Relays 


A new line of sensitive 
are featured in bulletin 
| Engineering Co., 154 W. 14th St., New York 
11, N. Y. Three styles of assembly are il- 
lustrated: octal socket and removable dust 
cover, octal socket and hermetically sealed 
cover, and header type container, hermetically 
sealed. (Mention T-T) 


multiple arm relays 
50-66 of the Signal 


Die-Less Duplicating 


The origin of Di-Acro system of die-less 
1 duplicating is related in the forword to cata- 


log 48-13 of the O’Neil-Irwin Mfg. Co., Lake 
City, Minnesota. Duplication, shearing, 
notching, bending, and forming are some of 


the operations described. (Mention T-T) 


f French Catalog 


A general catalog entitled, ‘Specification 

Index for 3ristol Instruments,’’ has been 

r published in French by the Bristol Co., Wa- 

terbury 91, Conn. Catalog W1815 contains 24 

pages of information on automatic controlling, 

recording, and indicating instruments for use 
in industry. (Mention T-T) 


Tensile Strength Tester 


from 1 to 1100 Ib., 
electro-hydraulic tensile strength tester 

is described in a bulletin by Thwing-Albert 
d Instrument Co., Philadelphia 44, Pa. Vari- 
ous attachments which extend the application 


Ranging 
the 


in capacity 


PS of the instrument to all materials failing un- 

S der tension, compression, or shear, at loads 

sa of 1100 lb. or less are also covered. (Mention 

un T-T) 

1€ Spectrographic Equipment 

ce Jaco catalog I-3 features spectroscopic re- 
search, spectrochemical analysis in metal- 
lurgy, mineralogy, agronomy, and chemistry. 
The catalog is published by Jarrell-Ash Co., 
165 Newbury St., Boston 16, Mass., manu- 

ed facturers, importers and distributors of scien- 

tg tific laboratory instruments. (Mention T-T) 

rj. Operations Recorders 

y- Selecting the right Operation Recorder and 
using it is the theme of bulletin 247, pub- 

nC. lished by Esterline-Angus Co., Box 596, In- 
dianapolis 6, Ind. The operation recorder 
measures and records automatically the time 

ral of occurrence, sequence, and duration of a 
multiplicity of events, (Mention T-T) 

on, . 

‘le Electrical Connections : 

The Howard B. Jones Div. of Cinch Mfg. 

ing Corp., 2460 W. George St., Chicago 18, Ill, 

n- has released catalog 16, a complete listing of 

, the division’s line of terminal strips, plugs 
and sockets. Each morel is illustrated; di- 
—_— drawings are included. (Mention 
--) 

<> = 

in Magnetic Recording 

; “Elements of Magnetic Recording—and 999 

vill Applications’, a booklet by A. C. Shaney, 

2 Chief Engineer, Amplifier Corp, of America, 

tis- 398-26 Broadway, New York 13, contains use- 

* ful information about recording and playback 

} technics as well as possible applications to 
Science and industry. The booklet is avail- 
able for twenty-five cents. (Mention T-T) 
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LET Yndiew DO IT! 


The Monona Broadcasting Company, 
Madison, Wisconsin, had the money 
but no station. Faced with “impos- 
sible” allocation difficulties, they called 
on Andrew engineers, who succeeded 
in finding a frequency and designing 
a directional antenna system. Thus, 
WKOW was born. Within ten months 
after the construction permit was 
granted, Andrew engineers completely 
designed, built, tuned, and proved per- 
formance of a six-tower 10 kw. station 
— an unusually difficult engineering 
feat accomplished in record-smashing 
time. A complete “package” of Andrew 
transmission line and antenna equip- 
ment was used, again emphasizing An- 
drew’s unique qualifications: Complete 


q Andee 


EAST 


TRANSMISSION LINES FOR AM, 


7Stt ET CHIC 


engineering service with unsurpassed 
equipment. , 

Mr. Harry Packard, General Man- 
ager of WKOW, wrote: 

“Speaking for the entire staff of 
WKOW, 1 would like to congratulate 
the Andrew Corporation on the re- 
markable engineering job it performed 
in helping us get WKOW on the air. 

We feel that the technical perfection 
of our installation is due in great part 
to the efficiency of Andrew equipment 
and engineering service. 

In particular we wish to thank Mr. 
Walt Kean of the Andrew Broadcast 
Consulting Division who was respon- 
sible for conceiving and designing the 
installation, supervising construction 
of all antenna equipment, and 
doing the final tuning and cov- 
erage surveys.” 

A total of 13,618 feet of An- 
drew transmission line and 
complete phasing, antenna tun- 
ing, phase sampling and tower 
lighting equipment went into 
this job, complementing the 
best in engineering with the 
ultimate in radio station equip- 
ment, 

So, just write Andrew when 
you are ready to enter the 
broadcasting field. Andrew will 
get you on the air. 


O N 


AG @:ts 


FM, TV + DIRECTIONAL ANTENNA EQUIPMENT + ANTENNA 


TUNING UNITS + TOWER LIGHTING EQUIPMENT » CONSULTING ENGINEERING SERVICE 
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What's your problem? 
Fine Wire? Tungsten? Molybdenum? 


. N. AMMELLING 
needed 339,000 feet of .001 __ 
enamelled copper wire- He == 
called North American Sze 
Philips and in good time re- 


ceived a one-pound pack- 


age... his 64 miles of wire 
enamelled to his specifica- 
tions. 


Problem 2 


MR. N. O. EMISSION, II, re- 
quired plated grid wires. He 
solved his problem with a 
call to Fine Wire Head- 
quarters. We shipped him 
some gold plated tungsten 
and molybdenum wires. 
Result: no secondary emis- 
sion. 


Problem 3 


MR. E. LONG GATE 
wanted a quality of Fine 
Wire to meet close specifi- 
cations for tensile strength 
and elongation. Calling 
Fine Wire Headquarters, 
he soon received the 
order, filled to his exact 
specifications. 


the answer 


W BY not call Fine Wire Headquarters when 

you have a question about fine wire? We 
can't do the impossible, but we can do lots of 
things that can bring you the right fine wire for 
the job. So—when you have a problem on Fine 
Wire, Tungsten or Molybdenum—wire, phone 
or write to North American Philips, makers of 
NORELCO Fine Wires, and ELMET Tungsten 
and Molybdenum products. 


NORTH AMERICAN PHILIPS COMPANY, INC. 
Dept. U-5, 100 East 42nd St., New York 17, N. Y. 
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Recording Wire 
Characteristics 
(Continued from page 40) 


that can occur in mass production 
of the wire. Wire saturated with 
signal is laid adjacent to or wound 
around virgin wire, after which the 
virgin, wire thus exposed is passed 
through a playback head to deter- 
mine the amount of signal trans- 
ferred. In conjunction with these 
tests a set of specifications has been 
carefully worked out to insure uni- 
formity of results when Fidelitone 
wire is used in recorders. A resume 
of these specifications will answer 
those questions most frequently 
posed by those working in this field. 

This specification shall constitute 
the requirements for a round (0.004 
in. dia.) magnetic stainless steel 
wire manufactured by the National 
Standard Co., for sound recording. 

Physical requirements are: 

Size: .004 in. dia. round. 

Gauge tolerance: +.0002 in. 

Out-of-round tolerance: .0001 in. 
max. 

Finish: Smooth and bright. 

Tensile strength: 3 lb. or 245,000 
psi single strand—minimum. 

The minimum inherent curl of the 
wire as it lays free shall not be less 
than 1% in. in diameter.~ As the 
wire is processed in the mill it has 
a characteristic inherent curl. This 
is measured by cutting off a small 
length of wire and setting it free 
on a desk or table top. The wire 
will thus assume its characteristic 
curvature, and this should not be 
less than 1% in. diameter for best 
results in use on the wire recorder. 

The wire must have a smooth, 
bright and abrasive-free surface. It 
should be produced in accordance 
with the best commercial practices, 
and should be free from abnormal 
segregation, laps, seams, pits or 
welds. 

The wire should withstand the 
bending involved in joining the 
ends of two wires by the tying of 
a knot. It should be free of “kinks” 
or bends severe enough to be felt 
while the wire is passing through 
the fingers at low speed. 

Coercivity — the maximum co- 
ercive force (Hc), when tested in a 
magnetizing field (Hm) of 1,000 
oersteds in an approved manner, 
should lie between 225 and 325 oer- 
steds. Coercivity is the magnitude 
of demagnetizing field in oersteds 
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required to reduce ferric induction 
to zero after the maximum mag- 
netizing field (Hm) has once been 
applied. Hm is the symbol for “mag- 
netizing field” which is the maxi- 
mum field in oersteds applied to the 
specimen in test. Retentivity—the 
maximum residual induction (Br) 
is the induction in gauss which re- 
mains in the recording medium 
after the magnetizing field has been 
reduced to zero. 


Range—the saturated signal out- | 


put at the frequency of maximum 
response, shall be at least 46 db 
above the alternating current noise 
level on a completely erased wire. 
This test shall be made at a wire 
speed of ft/sec. Range is a measure 


of the difference between the loud- | 


est signal available from the wire, 


as compared to the background | 
noise. This range should, naturally, | 
be as great as possible. A saturated | 
signal at frequency of maximum re- | 
sponse (1000 to 1500 cycles), is in- | 
dicative of the loudest signal. The | 
erased noise is the background | 


noise. The difference between these 


two is the dynamic range. Erase is | 
the use of high frequency (super- | 
sonic above 15,000 cycles) energy in | 
the erase gap to put the recording | 


medium in a neutral condition. 


Erase is a demagnetization proce- | 


dure. 


The modulation noise level should | 


be at least 30 db below the saturat- 
ed signal output at the frequency of 


maximum response. The modulation | 
noise should be measured by suffi- | 
cient direct current in the recording | 
head to attain maximum noise level. | 


| 
| 
| 


This is made at a wire speed of 2 | 


ft/sec. Modulation noise is a noise 
which rides along with recorded 
signal, and can be measured by 
passing direct current through a re- 
cording head to obtain maximum 
noise level. The lower this modu- 
lation noise is the better, and a 
range at least 30 db between this 
noise and the saturated signal is de- 
sirable. 

The output voltage measured in 
an approved manner on standard 
equipment at a speed of 5 ft/sec., 
and an input frequency of 2,500 
cycles, should not vary more than 
15 to 1.0 in a 7,500-ft. length, or 
More than 1.3 to 1.0 in a 60-ft. 
length. Uniformity of wire is de- 
termined by recording a steady sig- 
nal and testing the strength of this 
signal as played back from the wire. 
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HIGH PERFORMANCE 


SPECIAL PURPOSE STANDARD RELAYS 


In the preparation of relay specifications for particular 
functions, cases frequently arise which appear to have wide- 
spread occurrence. 

We have adopted a policy of listing certain of these special 
purpose relay specifications as standard, especially when the 
performance results are exceptionally good. 


FOR HIGH-SPEED KEYING OR DIALLING 
on low to medium de power, 50-250 volts supply: 


Type 41RO-72327-X (A in cut) List $3.80 
@ SPDT Relay, 2000 ohm de coil 
@ Operate, 4 ma. or less; 5-10 ma. normal current 


® Contacts: Tungsten (standard) for 0.5 amp or less, moderate to high 
voltage, long life; fine silver for higher current, lower voltage, moderate 


life (e’g. 5,000,000). 


Typical timing: Milliseconds 
Final coil current 7.5 ma *: source 50V 100V. 200V 
Open N.C. contact 4 ms. 2.5 ms. 1.5 ms. 


* 


Transfer to N.O. 1.5 1.0 J 
Open N.O. contact 1.0 1.0 1.0 
Transfer to N.C. 

(Includes Bounce) 3-5 3-5 3-5 


*Sulficient external series resistance employed to limit current to this value. 


Write for additional data 
and timing curves 


AC—DC—POLAR TYPES 


@ HIGH SPEED 
@ LONG LIFE 


@ LOW INPUT 


sigma Instruments, ve." 
C/enitive RELAYS 


86 CEYLON ST., BOSTON 21, MASS. 
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HOW MUCH PAY IS AN ENGINEER WORTH? 
(Continued from page 23) 


$250 for today’s B. S. degree men 
corresponds to a figure of $50 to $60 
for men starting in the years im- 
mediately: preceding World War I. 
Those men, using median reference 
figures, should now be .receiving 
about $700 per month. 

There has been approximately a 
3-to-1 increase in the commodity 
price index since just before World 


War I. If there were no change in 
the currency, the $250-a-month be- 
ginner of today who is right on the 
median point should expect a 
monthly rate of $1,000 in 25 to 35 
years from now. 

There has been a steady increase 
in general profit-sharing, incentive 
bonus, wage dividend and other 
general methods of reward to the 


Pro ved in Millions” 


WARD LEONARD 4 


Vast Variety 


Relays are available from stock in 
general-purpose, industrial, and radio 
amateur types for continuous or inter- 
mittent duty. 

Vitrohm wire-wound Fixed Resist- 
ors are available in 8 stock sizes from 
5 to 200 watts. Adjustohms in 7 stock 
sizes from 10 to 200 watts. Plaque 
Resistors in 3 sizes from 20 to 125 
watts. Discohms in 18 watts. Strip- 
ohmn in 5 stock sizes from 30 watts 
to. 75 watts. Ring-type close control 
Rheostats in 4 stock sizes from 25 to 
150 watts. (Plate Type Rheostats rec- 
ommended for larger sizes.) Wide 
variety of Resistance Values. 
AUTHORIZED DISTRIBUTORS EVERYWHERE 
WARD LEONARD ELECTRIC COMPANY 


Radio & Electronic Distributor Division 
53-M West Jackson Bivd., Chicago 4, U.S.A. 


SEND FOR HELPFUL CATALOGS 
Catalog D-30 gives complete 
data and listings on stock 
units available in Resistors, 
Rheostats and Radio Amateur 
Relays. Catalog D-20 lists In- 
dustrial and General-Purpose 
Relays. Write for them today! 


of Stock Units 


ANSWERS EVERYDAY NEEDS ECONOMICALLY 


| 


engineer and executive for their 
contribution to profitable operations 
of a company. The majority of 
methods do not single out any indi- 
vidual to try to measure his par- 
ticular contribution. In large organ- 
izations there does not seem to be 
any effective measure that can be 
applied where different supervisors 
are rating different groups, often in 
widely separated cities. 

The small company, however, is 
in quite a different situation. For 
about a quarter of a century, the 
General Radio Company has had a 
semiannual bonus system in which 
each person in the entire organiza- 
tion is individually rated and these 
ratings are coordinated by a single 
committee known as the Personnel 
Committee. In addition to the rating 
points, there are multiplying factors 
which take into account rate of pay 
and responsibility. After ratings 
have been completed, the amount 
allocated to the bonus is divided 
by the total points, and then each 
person receives his individual share 
of the total bonus, depending on his 
point value. There is also a profit- 
sharing trust where all earnings 
over 6 percent are divided equally 
between the stockholders and the 
trust. 

The greatest incentive to engi- 
neers and executives, however, is 
what is called the K system, which 
has been in effect with the General 
Radio Company for over 15 vears. 
Under this system, each salaried 
employee has a base rate. of pay 
which is competitive with that of 
other companies for similar posi- 
tions. Regardless of whether over- 
time is asked of him or whether he 
is on short time, the base rate re- 
mains unchanged. At the start of 
each month, however, he is notified 
what K for the coming month will 
be. His base rate will be multiplied 
by this factor. For the calendar year 
1947, K averaged 1.27; thus a $500- 
a-month man would have received 
an average monthly pay of $635 in 
addition to any profit-sharing or 
other general bonus payments. 

K can be less than one as well as 
more than one. There is published 
a K table which is made up of three 
factors: new orders received, ship- 
ments, and factory production at 
estimated billed prices. These fac- 
tors have equal weights. A K of 
unity is:placed at substantially the 
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preak-even point. The figures for | 
the previous month determine the 
value of K fer the following month. 
The K value is announced on the 
second or third working day of the | 
month to which it applies. 

[While the above article reviews 
generally the pay problem as it af- | 
fects engineers in the radio-elec- | 
tronics industry, it would be desir- 
able to hear directly: from the 
engineers themselves. Their testi- 
mony alone can confirm the senti- 
ments of engineers with respect to 
the adequacy of pay scales. The 
editors invite your comments which 
will be used without names if you 
wish to remain anonymous.—Ed. | 


Half Wave Transformer 
(Continued from page 43) 


and 2 with Rx connected to termi- 
nals 3 and 4 must equal 4Re, the 
transformed generator impedance. 
Also, with the transformer con- 
nected to terminals 1 and 2, and E 
equal to zero, the impedance across 


Rg=Z,=CHARACTERISTIC IMPEDANCE OF UNBAL— 
ANCED INPUT CABLE. 


R= CHARACTERISTIC IMPEDANCE OF BALANCED 
OUTPUT CABLE. 


R,» R= RESISTORS IN MATCHING NETWORK. 


Fig. 7: Illustrates the equivalent network 


terminals 3 and 4 must equal R:z, 
the load impedance. From these re- 
lations it can be shown that 

R. = Riv 4Re/ (4Re — Rr) 

= V Re (4Re —< Ru) 

Since the voltage at the input ter- 
minals of the resistor network is 
2E,, Ex is developed across R. and 
R: in parallel. Then ' 
E./E, =Rt/ (2Re+v Re (4Re—Rz) = «4 

An alternative arrangement can 
be obtained by placing a suitably 
designed resistor network at the 
input instead of the output of the 
transformer. The optimum relation, 
Z,=Z, is then maintained using 
90-ohm half-wave sections. This 
method also appears to offer possi- 
‘bilities for some applications. 
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ERE is a bird that can 

talk. But does that 
make him smart? Not at 
all. 

For example — when he 
asks for a cracker; does 
he specify what kind of a 
cracker — what flavor, 
what make? No! And that 
makes him a dumb bird. 
There are hundreds of 
kinds of crackers, from 
Saltines to Pilots, and he 
certainly must like some 
one kind best. Does he ask 
for it? Never! He just says 
“Cracker”. 

To get what you want, 
you have to be specific. 
That applies to lots of 
things, including crackers 


> and Mica. When you want 
“+ the best Mica, specify 


MACALLEN Mica. That 
means more than just the 
product — it also means 
the service back of the 
product — capacity, expe- 
rience, policy, responsibil- 
ity —all of these things 
are expressed in the word 
MACALLEN. Say it, write 
it into specifications and 
on requisitions. 


MACALLEN MICA 


ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE 


when you think of MICA, think of MACALLEN 


THE MACALLEN COMPANY ° 16 macatten st. Boston 27, mass. 


W. WASHINGTON BLVD. e@ CLEVELAND: 


SUPERIOR AVE. 


FOREMOST 


E RADIO 


TRAN RADIO 


ansmitter manu. 
y can depend on 
eid Power Supplies, 
e nam 
is accepted ever tee — 


ywher 
among those who haa en finest, 


A WELL KNOWN NAME IN RADIO FOR OVER A QUARTER OF A CENTURY _ 


TV Receiver Oscillations 
(Continued from page 37) 


screen or pass through the screen- 
grid structure into the region of 
screen grid-plate field. It will be 
decelerated as it approaches the 
plate and come to rest past the zero 
potential plane, then accelerate to- 
ward the screen grid. If it passes 
through the screen-grid structure 
again, it will be decelerated by the 


2648 N. MAPLEWOOD 


EISLER 


SPECIALIZES IN EQUIPMENT FOR THE COMPLETE MANUFACTURE CF 


INCANDESCENT AND 
FLUORESCENT 
LAMPS, 
LUMINOUS NEON, 
RADIO, X-RAY, 
TELEVISION, AND 
ELECTRONIC TUBES 
OF ALL TYPES 


SPOTWELDERS 
SIZES FROM 1/4 TO 250 KVA 


STYLE Na TR-120 


BUTT, GUN, ARC 
WELDERS 
Large or Small Contract 
Spot and Butt Welding. 
Ask for Our Catalog 


TRANSFORMERS FOR EVERY 

SERVICE FROM 14 TO 250 KVA 

SPECIAL TRANSFORMERS FOR 
ELECTRONIC DEVICES 


36 HEAD RADIO TUBE EXHAUST- 
ING MACHINE WITH 
BOMBARDER 


EISLER ENGINEERING CO., INC., 778 So. 13th St., NEWARK 3, N. J. 


(Conveyor SALE 


3 Merry-Go-Round Type Carriers. Adjustable to size— 
type of unit, each equipped with variable speed drive. 
7 Belt Type 30” High 50-100’ long. Could be combined. 
They have 6” adjustable feeds giving 30” Min. 34” Max. 


All are motorized. 6 have variable speed controls. 


Write box 149, Bluffton, Indiana, Phone 911 


Fig. 5: Magnetic field existing around beam 
power pentode when high voltage cover is on 


grid-screen grid field but still may 
have sufficient velocity to pass 
through the grid structure. If it 
passes through the grid structure it 
will be decelerated further by the 


| grid cathode field and will come to 


rest at the cathode essentially at the 
starting point, if it does not enter 
the cathode surface. 

This is a much simplified descrip- 
tion of the electron action within 
the tube, omitting the effects of the 
beam forming plates and secondary 
emissions at several points. It does 
indicate that oscillations of a fre- 
quency dependent upon the transit 
time will occur during the interval 
when the plate remains negative 
with respect to the cathode. 

The frequency components of this 
RF “burst” have been identified for 
one set of conditions in one receiver 
as components at 210, 213, 215, 233, 
260, 272, 308, 318, 450, 500, 518, 570, 
625, 718, 728 and 750 mc. The ac- 
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tual frequencies are unimportant 
since the spectrum varies from tube 
to tube and from receiver to re- 


ceiver. 
These “bursts” of RF energy are 


produced within the pentode tube 
envelope. There are two ways in 
which they can be detected by beat- 
ing with the local oscillator, either 
by circuit coupling through to the 
mixer stage or by the radiated RF 
energy inducing RF in the input RF 
stage or the mixer stage. At these 
frequencies it is evident that it must 
be the radiated RF energy from the 
tube which is being picked up and 
detected. If it is considered that the 
tube elements are the constants of 
an oscillatory circuit, then it must 
be assumed that the source of the 
greater part of the propagation is 
the leads from the tube elements to 
the basing connections. These bursts 
of RF energy synchronous with the 
horizontal sweep are detected by a 
conventional beating with the local 
oscillator in the mixer stage, ampli- 
filed in the IF amplifiers and de- 
tected by the second detector to be 
indicated on the cathode-ray screen 
as a black line; the degree of black 
being dependent upon the peak am- 
plitude of the RF burst. 

The burst of RF energy produced 
is of sufficient magnitude to be con- 
sidered as a serious interference in 
television receiver service areas 
with signal strengths of 15,000 
microvolts or less. The interference 
must be minimized with respect to 
received signals, and other receivers 
within the interference circle speci- 
fied by the amplitude of the RF 
energy produced. The RF energy is 
propagated through the metal shield 
placed around the tube and thus 
must be efficiently suppressed and 
not merely reduced in amplitude. 

In searching for an efficient sup- 
pression it was felt that a change in 
the tube transit time conditions was 
the most logical approach, since the 
external circuit parameters in this 
Case are of such a magnitude com- 
pared to the period of any transit 
time oscillations that only B-K os- 
Cillations exist. A magnetic field 
changes the paths of electrons ac- 
cording to the classical laws, the 
Curvature of the path being de- 
pendent upon the electron velocity. 
If a magnetic field is applied be- 
tween the tube elements, the elec- 
trons can no longer move back and 
forth from cathode to plate along 
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much the same path, thus no repeti- 
tive period may exist. At this value 
complete suppression takes place. 


One form of magnetic parasitic 


suppressor in use at the present 
time consists of a permanent mag- 
net bolted to the inside of the high 
voltage supply cover (Fig. 4). The 


circuit is essentially that shown in 
Fig. 2. The magnetomotive force of 
the magnet is sufficient to cause a 
few lines of magnetic flux to be 
present in the interelectrode spaces 
in the beam power pentode (Fig. 5). 
This magnet completely suppresses 


the burst of hf oscillations. 


As an alternative, a solenoid may 
be placed coaxially around the tube. 
It has been found experimentally 
that approximately 200 ampere- 
turns are required to completely 
suppress the oscillations. Here 
again there is no efficient suppres- 
sion until a certain field strength is 
reached, at this value complete sup- 
pression occurs. The orientation of 
the magnetic field is not critical. In 
the circuit the solenoid may be util- 
ized as a power supply dropping 
resistor or bleeder. 


The surest way to get more for your money, when you buy, is to get two or more 


YOU CAN GET 
MORE FOR YOUR MONEY 


items for the price of one. Just look at the money savers listed below and you 
will see why “You Can Get More For Your Money Now” by buying BUD products. 


COMBINATION CODE PRACTICE 
OSCILLATOR AND MONITOR 


The new BUD CPO-128 
is a dual purpose unit 
that operates as a 
CODE PRACTICE OS- 
CILLATOR until your 
amateur license is ob- 
tained and then as a 
good C. W. MONITOR 
after you are on the 
air. Its function as an audio oscillator enables 
it to be used in many industrial applications. 
CPO-128 now at; your distributor for $12.50 
net. 


HERE’S A REAL MONEY SAVER! 


Where else can you get not one, not two, 
but FIVE for the price of one. 


The BUD GIMIX GX-79 can be 
used as a Wavemeter, a Monitor, 
a Field Strength Indicator, a 
Carrier Shift Indicator and a 
Sensitive Neutralizing Instrument. 
Savings like this are not found 
every day. Ask your distributor 
to show you the BUD GIMIX. 
$8.30 net. 


WRITE FOR BUD CATALOG 148 


VISIT THE BUD BOOTH No. 9 
at the 
Radio Parts Show 
Hotel Stevens, Chicago 
May 11-14, 1948 


FOR THE CONSCIENTIOUS “HAM” 


For the “ham” whois conscientious in his 
compliance with federal regulations the BUD 
is a must. 


FCC-90 Frequency Calibrator 
It is a 100 kc crys- 
tal oscillator that is 
COMPLETELY SELF 
POWERED! That's 
where the money sav- 
ing aspect of this 
item comes in. No 
chance that you will 
damage an expensive receiver accidentally 
while trying to tao the power supply of your 
receiver. NOT WITH THE FCC-90. Just plug 
it into your AC line and it is ready for opera- 
tion. At $14.25 this is a unit that should be 
in your shack. 


WHEN SPENDING IS SAVING! 


For the one who wants to save buying an 
expensive radio-phonograph combination, the 
BUD WO-6 WIRELESS PHONOGRAPH OS- 
CILLATOR is a real money saver. 


It is a FULLY ENCASED com- 
pact unit that enables you to 
convert your record player to 


wireless operation. Record re- 
production is then possible 
through your radio _ receiver 


without the necessity of inter- 
connecting wires. Comes com- 
pletely wired and tested. Oper- 
ates from 115 volts AC or DC. Ask to see the 
WO-6 at your distributor today. It means real 


BUD RADIO, INC. 


2124 EAST 55TH STREET 
CLEVELAND 3, OHIO 


BUD LEADS THE. REST ... BECAUSE BUD BUILDS THE BEST 
RE A A RS ES: ART OSI NN Bi OB 
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COMMUNICATIONS—ELECTRONIGS—TELEVISION 
DEPENDABLE performance 
FR EE D transformers 

_ bese, 


Pia bs bs 
Eg P : 
3 bial « 
Seo 
2 tie 


for 


To meet rigid requirements for all industrial and elec- 
tronic applications Freed has manufactured for many 
years all types of transformers, chokes, and reactors. 
In addition the manufacture of all types of production 
laboratory test equipment is a Freed specialty. 

If you have special requirements or need custom 
made equipment, our modern plant and trained staff 
are always at your service. 


FREED TRANSFORMER CO., Inc. 


78 SPRING STREET NEW YORK CITY 12, N. Y. 


fast pumping at all pressures 
quiet operation no external 


vanes or springs 


WELCH 
DUO-SEAL ¢ 
VACUUM 
PUMPS 


DURABLE 
DEPENDABLE 
EFFICIENT 
ECONOMICAL 


Pat. No. 
2,337,849 


No. 1400-B 
DUO-SEAL VACUUM PUMP 


(Motor Driven) 


HIGH VACUUM 0.1 Micron GUARANTEED 
FREE AIR CAPACITY 21 Liters Per Minute 


OPERATING SPEED — 450 R.P.M. @ OIL NEEDED TO CHARGE PUMP — 550 ml Duo-Seal Oil 


IMMEDIATE SHIPMENT PRICE $90.00 


Complete 
With Motor 


W. M. WELCH SCIENTIFIC COMPANY 


Established 1880 


1515 Sedgwick Street, Dept. J, Chicago 10, Illinois, U. S. A. 


Load Impedance Reduction 
(Continued from page 35) 


oidal), and can be calculated from 
equation (6), using p= 0.32, E, = 
100 volts, q=0.2, s—0, u™/K, — 
20,000 (for one tube), and m = 1,5. 
A value of 625 ma is obtained. 
The steady screen voltage will be 
340, from the relation for q whilst 
the grid bias will be approximately 
one-half the negative grid base of 
the tubes, i. e., E,/2 » and, if u« be as- 
sumed 10 for these tubes, the grid 
bias will be 17 volts. In practice this 
value should be experimentally ad- 
justed until incipient overloading on 


| both positive and negative peaks of 
| the output waveform is produced at 
| maximum excitation, because the 


bias should be such as to produce a 
steady current equal to one half the 
maximum; otherwise the postulated 


| cutput of 10 watts will not be ob- 
| tained. 


Fig. 2 shows a typical circuit for 


| this amplifier, with the above spe- 


cific values in parenthesis. The tube 
V1 is a pentode or tetrode having 


| the usual inductive plate impedance 

L1, R5 to give maximum high fre- 
| quency 
| with the plate-to-ground capaci- 


response in conjunction 


tance. R10 to R13 are 10-ohm oscil- 


| lation-stopper resistances and the 


plate choke L2 is designed to carry 
625 ma de and the small ac compo- 
nent due to its inductance. The load 
of 50 ohms has been shown coupled 
to the plate via a 1:1 transformer 
T2, since it is probable that a bal- 
anced output will be needed if the 
load is comprised by a symmetrical 
transmission line. Alternatively, if 
the load is asymmetric, T2 may be 
deleted and the load connected be- 
tween C and D; in this case the 


| ground may be transferred from the 
| zero potential lead to D. 


The voltage feedback is given by 


| Rl and R2, while R3 provides the 
| current feedback. As the sum of the 
| voltages on R2 and R3 must be fed 


into the cathode circuit of V1 for 
negative feedback, R2 is made of 
convenient value to provide the 
necessary steady grid bias for V1, 
say 300 ohms, when Rl becomes 
5,700 ohms to give the 0.05 ratio. 
The loss on the shunt feedback path 
is therefore less than one-hundredth 


| of the wanted output, say 0.1 watt, 


and is negligible, despite the low 
and convenient order of resistance 
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used. In order to prevent local feed- 
pack on V1, the screen is decoupled 
to the cathode by condenser C3 and 
a series plate resistance R6, which 
must be some 3,000 ohms in order | 
not to reduce unduly the value of | 
R2 and R3. The usual repeater sta- | 
tion plate supply voltage of 130 
volts has been shown, and this al- 
lows 30 volts steady drop on L2, i.e., 
a de resistance of 48 ohms. 


The grid bias of —17 volts can | 
normally be taken from the usual | 
—21 volt supply via decoupling cir- | 
cuit R15 and C6, but an alternative 
has also been shown where 60 cycle 
rectifying units provide the power | 
supplies. The smoothing choke for | 
the 130 volt plate supply, plus addi- | 
tional resistance if necessary to 
make up R14, is placed in the nega- | 
tive lead and provides the grid bias 
for the output stage. In this case the 
rectifying unit will have to deliver 
some 150 volts at around 700 ma. 


The above reference to the use of | 
60 cycle rectifier units to supply this | 
amplifier may appear somewhat | 
contradictory, in view of the as--| 
sumption that only a given 100-volt 
supply was available, but neverthe- | 
less a low plate voltage with respect 
to the screen voltage is essential to 
the design for directly feeding a low 
impedance. To demonstrate this 
point, a case where E, is not fixed, 
but direct feed is still required, will 
now be described. 


In wideband oscillators, it is al- * PHYSICISTS 


most impossible to design an output 
transformer which will not degrade * RADAR ENGI NEERS 


the frequency characteristics of the 


output. A typical case occurred in * SYSTEMS ENGINEERS 
the design of an oscillator covering > ¢ ELECTRONIC ENGINEERS 


a frequency range of 60 cycles to 1.4 
megacycles, with an output of 6 
watts into 600 ohms over the whole 


frequency range. This was desired To enable us to carry out our long-term engineering 
ay : single ys and, in ro program on missiles, radar, communications, etc., 
ar, the same tube as was used in - ° 

ak peewious edenmelh:. Sur thla:-deen: we must add a considerable number of qualified 
since a rectified ac power supply graduate engineers with electronic, research design 
could be used, there was no restric- : 

, o our staff. Please 
tion on the values of the plate and and / & develop ment rer b a ‘ 
screen voltages in the initial stages furnish complete resume of education, experience 


of the design. and salary expected to: Personnel Manager 


From the efficiency equation (2a), 
for M and N equal to 1, and k = 


0.125, ie., sinusoidal operation, and BENDIX RADIO DIVISION 


since efficiency=Output Watts 1, Dis- ° ale : 
sipation, it will be be seen that the Bendix Aviation Corporation 


dissipation is 2W/p, where W de- | Baltimore 4, Maryland 
notes the output watts. Inspection 


(Please turn to next page) 
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At last... 


AN IMPROVED AND FASTER MEANS 
FOR AUDIO WAVEFORM ANALYSIS 


PANORAMIC 
SONIC ANALYZER 


Model AP-1 


Now, in a matter of seconds, you can 
observe differences in waveform content 
produced by parameter variations. Model 
AP-| indicates graphically the frequency 
distribution and amplitude of audio wave 
components. Slow painstaking point-by- 
point frequency checks are eliminated. 
Ease of operation and simplicity of pres- 
entation make Model AP-I ideally suited 
for production line as well as for labora- 
tory usage. 


CYCLES 


CHECK THESE FEATURES... 


© Panoramic graphic presentation of 
frequency versus voltage amplitude ° 
Continuous scanning from 40-20,000c.p.s. 
in one second © Wide voltage range 
0.05V to 500V ¢ Simple operation °¢ 
Direct simultaneous reading of voltage 
and frequency ® Automatic variable se- 
lectivity for optimum resolution through- 
out frequency range (see graph below) 
© Both linear and log voltage calibra- 
tions © Built-in voltage calibrator ¢ 
Frequency scale closely logarithmic 


APPLICATIONS... 


e Intermodulation measurements ® 
Harmonic analysis © Noise investigations 
@ Acoustic studies @ Vibration analysis 
© Material testing 


Write now for detailed specifications, 
price and delivery 


RESOLUTION IN CPS 


i 
,000 
FREQUENCY IN CPS 


AM 


CORP 


Cable Address 


RADIO. 


92 Gold St 
New York 7,N.Y 


anadian Represen 


Ex 


PANORAMIC, NEW YORK 


Canadian Marconi, Ltd. 


(Continued from preceding page) 
of Fig. 1 shows that the dissipation 
will decrease with increase of p, 
i.e., with increase of load resistance. 
Hence it becomes possible to get 
more than the previous output from 
the tube, by raising E, particularly 
since the load resistance is much 
higher (per tube) than the previ- 
ous example. 

Since the output is proportional 
to the 2.5th power of E, whereas 
the load resistance is proportional to 
the 0.5th power, a'relatively small 
increase will give the desired out- 
put, provided the maximum dissipa- 
tion is not exceeded. To save space, 
the curves of Fig. 1 can be used to 
give a close estimate of the required 
operating conditions, since the in- 
crease of E, will be small, without 
re-casting the equations to a form 
not dependent on this voltage. 

For a load resistance of 600 ohms. 
{p) would be 0.54 and the dissipa- 
tion 8.9 watts, if E, were 100 volts. 
Thus raising the dissipation three 
times, by increasing E, to 100 x 
(3)°*, or 150 volts, should meet the 
maximum dissipation requirement 
and provide the additional output 
desired. Checking back, gives a (p) 
value of 0.58, for E = 154, and out- 
put of 6.6 watts, a dissipation of 23 
watts, and a screen voltage of 325 
volts, all of which are just about 


right for the given job. 
Within the limits of electrode 


voltage and dissipation, some com- 
bination of conventional tubes and 
applied voltages can always be 
found to feed a given power into a 
given load resistance. Other than 
these limits, the only remaining 
tube factor is u"/K, and this is 
easily derived for any tube by tak- 
ing the zero-grid-volts plate cur- 
rent and dividing it into the 1.5th 
power of the screen voltage. 
While Class A operation has been 
assumed in the examples, the meth- 
od is independent of waveform, and 
Class B or C can be handled merely 
by giving M, N, and k the appropri- 
ate values. For instance, with Class 
B operation (half wave with zero 
steady current, per tube), (M) and 
(N) will be infinity, and (k) will be 
0.25. Inspection of (7) and (8) will 
show that such a change in operat- 
ing method does not alter the gen- 
eral conclusions drawn previously 
as regards the ratio of plate and 
screen voltages for feeding power 
directly into low-load resistances. 


PROJECTION TELEVISION! 


Convert your RCA 630 or Crosley 307 to 
this ae 


OUTSTANDING | 
TELEVISION 
CONVERSION 

OF 1948! 


The gigantic 
picture this 
set is capable 
of projecting 
must be seen 
to be be- 
lieved! 
With the use 
of the basic 
com ponents 
below, dia- 
grams and 
sft instructions, 
mm which are provided 
for the RCA 630 
and Crosley 307, 
practically any 10” 
set can be converted to 
Projection Television 


One set 
converted 
by -a. Los 
Angeles; 
company, 
was de- 
mons trated 
at the Shriner’s Temple in Los Angeles, 
during the Rose Bowl game. It was 
viewed by 4800 people at one sitting! 
A 12x16-foot rear projection plastic screen 
of our type was used. 


F 1.9 TELEVISION PROJECTION LENS M 


” 


Dimension— Length 7”, 
Diameter 414”. 


Fo 1.9 BP. 6. te: C1276 
mm). This lens incor- 
porates in barrel a cor- 
rective lens for use with 
a 5TP4 projection tube. 
It is easily removable 
use with flat type 
tubes, Lens can be uti- 
lized to project picture sizes from several 


inches to 7 x 9 feet. Made by $125.00 


Bausch & Lomb Optical Co. Price 
30 KV RF POWER SUPPLY 


Dimension s— 
Length 14”, Width 
11”, Height 1114”. 


This unit has a low 

voltage supply sep- 

arate from high 

voltage pack. Low 

voltage DC supply * 

has control which 

enables you to vary 

voltage from approximately 12 KV to 40 KV. 
Unit has focus control built in for use with 
5TP4 projection tube. 

Price complete $99.50 
STAND FOR PROJECTION TELEVISION SETS 
Dimensions—23” High, 25” Wide, 1812” Depth. 
For use with RCA 630 chassis or Crosley table 
model sets. Unit mounted on ball bearing soft 
tired wheels. Depth is designed to accommo- 
date RF Power Supply. Open grill allows free 
circulation of air. This stand a natural for 
mounting scopes and other lab, equipment for 
easy mobility. Specify whether for Television 
use or shop. Stand as shown in top photo. 


Price $31.50 
REAR PROJECTION TELEVISION SCREENS 


The screen surface consists of a conglomerate 
arrangement of miscroscopic plastic crystals 
that “‘Pin Point’ the projected image provid- 
ing unexcelled angular viewing with a mini- 
mum loss of projected light. It is estimated 
that there is a loss of approximately 10% of 
light viewing the image at 45 degrees off 
center. 

Light transmission percentages are controlled 
to obtain the maximum efficiency of the tele- 
vision optical projection system. 

The percentage of 80% of transmission has 
been determined as that providing maximum 
efficiency. 

Stock sheets are available from 3x4 feet down. 
Specify inside dimensions of screen desired. 
If larger sizes are required, they can be made 
to order. Frames can be had on request, 
small sizes $5.00—large sizes $10.00. $4 50 
Price of screen, per sq. foot ™ 
Include 25% Deposit With Order. Balance C.0.D. 


Pioneers in Projection Television 


SPELLMAN TELEVISION, INC. 
130 WEST 24th STREET * NEW YORK 11, N. Y 
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Pneumatic Heat Detector 


(Continued from page 45) 


C. The films can be picked up from | 


underneath on mica or bakelite | 


Of particular interest to all who need 


sheets having holes cut in them 
larger than that part of the film 
required for each cell. After the 
film is free of visible moisture, it is 
placed on a metallic ring which is 
subsequently inserted into the cell. 
No special precautions are required 
in placing the films on the metallic 


and good stability in all climates 


rings for they adhere readily to | 


these and assume a permanently 
stretched state. The thickness is not 


critical, and reliably strong films of | 


approximately 0.05 microns thick- 
ness were generally used. After the 
film has been placed on the ring, it 
is blackened by evaporation of a 
metal such as antimony in a partial 
vacuum, at an atmosphere of 3 mm 


of air or hydrogen. The uncoated | 


detecting film C is also made as de- 
scribed above, except that it is kept 
to a thickness of approximately 0.03 
microns, suitable for a 12-wave 
plate for the green band. The 
amount of light reflected by the 
film is of the order of 4%; i.e., the 
same as for the surface of a glass 


having a refraction index of 1.5. | 
This serves to yield, in connection | 
with the inner surface of the glass | 
wedge E, interference fringes of | 
maximum sharpness when. the | 


0.5461 micron line of mercury is 
utilized for illumination. 

Inasmuch as the device is de- 
signed to detect thermal changes, it 
is desired to cancel variations in 
ambient temperature. Equalizing 
leak D is introduced to restore the 
viewed film C to its flat, undisturbed 
state a short time (approximately 1 


sec.) after the thermal background | 


has become quiescent. 

The elementary optical system for 
a single cell consists of Hg are G, 
filters H, half-silvered mirror I, 
lens J, with the observer at point 
K, as well as adjusting screws which 
served to bring film C in parallel- 
ism to the inner surface of the glass 
wedge. When a small change occurs 
in the thermal background of black 
film B, the interference lines (if 
present) across film C* will shift 
More or less in accordance with the 
Magnitude of the change. If lines 
are not present under equilibrium 


(Please turn to next page) 
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resistors with inherent low noise level 


HIGH VALUE RANGE 
15 to 1,000,000 MEGOHMS 


This unusual range of high value resistors 
was developed to meet the needs of scien- 


tific and industrial control, measuring and 
TYPE 65X laboratory equipment—and of high voltage 
applications. 
Actual Size 
| SEND FOR 
STANDARD RANGE BULLETIN 4505 
1000 OHMS TO 10 MEGOHMS It gives details of both 
Used extensively in commercial equipment ae Standard and High 
including radio, telephone, telegraph, atue resistors including 
sound pictures, television, etc. Also in a construction, characteris- 
variety of U. S. Navy equipment. tics, dimensions, etc. Copy, 


with Price List, mailed on 
request. 


S.S.WHITE INDUSTRIAL ops: 


_— DEPT. Q, 10 EAST 40th ST., NEW YORK 16, N. Yan 


FLEXIBLE SHAFTS + FLEXIBLE SHAFT TOOLS + AIRCRAFT ACCESSORIES 
SMALL CUTTING AND GRINDING TOOLS «+ SPECIAL FORMULA RUBBERS 
MOLDED RESISTORS + PLASTIC SPECIALTIES * CONTRACT PLASTICS MOLDING 


One of Americar AAAA Tadustrial Enterprises 


| New Type 1250 


R. F. SWITCH 


Ee 


. ‘ 
* mal 
pee 


High r. f. current carrying capacity 
50 amps. max. intermittent load; 30 
~~ B.. amps. steady load. Low loss factor. 
~ fans Sturdy mechanical design... 


fy ey ae an Mykroy _ insulation. 
Ca ~ Furnished in any 
Mo, — number of 


ie decks. 


Write for Bulletin No. 1250 


Manufacturers of Precision Electrical Resistance Instruments 


339 CENTRAL AVE. ¢ JERSEY CITY, N. J. 
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JOHNSON 


a famous name in Radio 


SINGLE 


BUTTERFLY 


SMALLEST 
AIR VARIABLES 
EVER PRODUCED! 


Pictured are three of the smallest air 
variables ever produced. Each of the three 
types is available in four different capaci- 


ties. 


adjustable padders for trimming RF and 
IF oscillator circuits. Available in four 
models: 1.55 to 5.14 mmf, 1.73 to 8.69 
mmf, 2.15 to 14.58 mmf and 2.6 to 19.7 


mmf. 


BUTTERFLY TYPE — Applicable 
wherever a small split stator tuning con- 
reauired. Available in four 
models: 1.72 to 3.30 mmf, 2.10 to 5.27 


mmf, 2.72 to 8.50 mmf, and 3.20 to 11.02 
mmf. 


denser is 


DIFFERENTIAL TYPE — For switching 


capacity from rotor to either of two 
stators, and for shifting tap on capacity 
divider. Available in four models: 1.84 
to 5.58 mmf, 1.98 to 9.30 mmf, 2.32 to 


14.82 mmf, and 2.67 to 19.30 mmf. 


For Full Details 
Write For Latest 
JOHNSON Catalog 


E. F. JOHNSON CO. 
WASECA, MINNESOTA 


| and fuzzy fringe, 
| showed two, or in a few cases more. 
small amount of | 
| thermal change in the background | 


(Continued from preceding page) 


conditions, the first indication is a | 
change in intensity of the illumina- | 
tion of the indicating film, followed | 
by the formation of curved inter- | 
ference lines. With increasing ther- | 
mal changes, a series of Newton’s | 
rings appear momentarily, then dis- | 


appear as thermal quiescence is re- 


reached. 
In a multicell unit, Figs. 2a and 


agonal pattern and 
The 


films. 


film on an optically flat disc of heat- 


treated Ketos steel in which 61 holes | 
(also arranged in a hexagonal pat- | 
| tern) had been drilled prior to heat 
| treatment 


and _ optical 


vidual copper tubes soldered at both 


| terminals provide the pneumatic 
| connections between the cells ex- 
SINGLE TYPE — Takes the place of | 


posed to radiant energy and the 
brass plate on which the Ketos plate 


| and indicating films are mounted. 


The equalization leaks are formed 
by small holes connecting each cell 
with the inner chamber of the ap- 
paratus and in whieh very slightly 
tapered pins are driven by small 
increments until the desired amount 
of leakage is obtained for each cell. 

The Ketos steel plate is so ad- 


| justed with respect to the interfer- | 
| ing glass wedge that near parailel- 


ism is accomplished, to obtain few- 
est fringes on the individual indi- 
cating films under monochromatic 
light. With the optimum adjust- 
ment, most cells under static condi- 
tions showed one distorted broad 
while others 


The event of a 


“seen” by one of the cells is indi- 
cated by the shifting of the fringe 
pattern present under static condi- 
tions on the film associated with the 
particular unit cell on which the 
radiation is incident. 


Large thermal changes cause the | 


grinding. | 
This plate is held against a simi- 
larly perforated brass plate. Indi- | 


ELECTRON TUBE 
MACHINERY OF @ 


* ALL TYPES 


stored and the pressure on both | 
sides of the film becomes equalized | 
through D. This leakage path was | 
initially obtained by inserting wires | 
of slightly varying size in the drilled | 
hole D until the desired value was | 


STANDARD 
AND SPECIAL 
DESIGN 


| We specialize in Equipment and 
2b, 61 cells were arranged in a hex- | 
individually | 
connected with as many detecting | 
infra-red transmitting | 
windows are made of sphalerite. | 
The detecting films are formed by | 
placing one single large collodion | 


Methods for the Manufacture of 


RADIO TUBES 
CATHODE RAY TUBES 
FLUORESCENT LAMPS 
INCANDESCENT LAMPS 
NEON TUBES 

PHOTO CELLS 

X-RAY TUBES 

GLASS PRODUCTS 


Production or 
Laboratory Basis 


Manufacturers contemplating 
New Plants or Plant Changes 
are invited to consult with us. 


KAHLE 


ENGINEERING COMPANY 


1313 SEVENTH STREET 
NORTH BERGEN, NEW JERSEY, U.S. A. 


—*\.SN% CATALOG 


23 pgs. Radio & Television 
Sets + 62 pgs. Ré&io Parts 
18 pgs. Sound Amplifiers & 
Accessories » 23 pgs. Ham Gear 
§ ©=Spgs. Electronic Test Equipment 


160 ee at it ae PAGES 


Write for FREE copy of this great, new Concord Catalog 
—a vast, complete selection of everything in Radio, Tele- 
vision and Test Equipment. Thousands of items . . . new, 
latest 1948 prices. See new LOWER prices on finest 
quality RADIO SETS, PHONO-RADIOS, RECORD 
CHANGERS, RECORD PLAYERS, RECORDERS— 
wire and disc, PORTABLES, AMPLIFIERS, C OM- 
PLETE SOUND SYSTEMS, TESTERS. Complete latest 
listings of all well-known, standard, dependable lines_of 
radio parts and equipment. 4,212,014 SATISFIED CUS- 
TOMERS CANNOT BE WRONG! For more than a 
quarter century at CONCORD the customer has been the 
Most Important Person in the world. This established 
reputation for Customer Satisfaction is the reason Radio 
| Men (the Experts Who Know) keep coming back to CON- 
| CORD for every radio and electronic need. At_CON- 
CORD, YOU MUST BE COMPLETELY SATISFIED 
or your money will be cheerfully refnded. Write for 
Catalog Now—Please address Dept. 245. 


1 Concord we 


CHICAGO 7 ATLANTA 3 
901 W. Jackson Boulevard 265 Peachtree Street 
Downtown Chicago Branch: 229 W. Madison Street 
| LAFAYETTE RADIO CORP, 
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=m se waneieaud = eA BR So SU SS 


OL lll ee ee 


oe tenenme 


‘\ your DOLLAR Z 


re BuYS MORE AT 
: WID-AMERICA 


>) 


This famous-make FM 
antenna has been ad- 
vertised and sold for 
many times the low 
price MID-AMERICA 
asks! Covers both FM |} 
bands. Delivers FM }/ 
reception at its best. 
Complete with 60 ft. of 
300-ohm twin lead-in. 
Line is standard ap- 
proved flat-type, solid 
dielectric with weather- 
resisting insulation. 
Mounts anywhere } 
easily .. . vertically or 
horizontally to match 
polarization of trans- 


mitting station. Illus- 
trated instructions 
and all necessary 
hardware. A _ screw- 
driver is only tool 


less, heat-treated, 
all aluminum .*. 
will withstand 
severest weather, 


$495 


each 


$4.45 each 
in lots of 3 


PERMEABILITY TUNER 


Build a really HOT 5 or 6 tube AC-DC superhet re- 
ceiver! Takes place of old-style gang condenser, rf 
and antenna coils: regular 455 KC intermediate fre- 
quency. Complete with permeability tuned 124 


oscillator coil. 4"x24%4"x2\4%" diameter dial 
drum. Order MA-2169 Loop Antenna 15c; 
CONTROL BOXES—19c Each! 

MA-2135—5 position MA-2095—6-position, 
switch, volume control 5-prong female recep- 
and jacks for PL-55 and tacle. Black crackle fin- 
PL-68. 3°x4%"x2\". ish. 24 °x44"x1". 
Aluminum finish. pa Ng ly nga ae 
MA-2093—3-position trol, jacks for PL-55, 
switch, two wired jacks PL-68. 2%4°x3\"x1\". 
for PL-55 plugs, inter- Aluminum finish. 

nal jack strfp, circuit MA-2092 —4-position 
diagram. 3°x3%"x2". switch. Aluminum fin- 
Aluminum finish. ish. 24°x2\"x1%". 


RG/8-U COAXIAL CABLE 


Get your share of this fine-quality coaxial cable. 
Solid, moisture-proof polyethylene dielectric; fully 
shielded. 52 ohms nominal impedance. Not sold in 
less than 100-foot lengths. 


RP OUEe— TOO TOUS. oo can nidececsheecsapecs $2.89 


Coaxial Cable Connectors KZ 


PL-259—Low-loss connector for RG-8/U XN 

and RG-11/U, or use adapter for other Qe 

coaxial cables. Silver-plated, machined “SG 
Ss. Inserts are low-loss mica. Excep- 29c ian 


tional quality at a low price. MA-2828. 


Use a PUNCHED CHASSIS! 


Save time and effort with a punched chassis. Takes 
the hard work out of building receivers, amplifiers, 
etc. 


MA-2907—10 "x35 "x 
be 29c 


eae T 9c e.. Wwe... .. 9 

MA.- "y 6x" ° MA-2911—10 4% "x3 %"x 
ftuee he | 16. Ttube.....-e 
, MA-2912—10°x3 4 "x2". 
os ee re tag 25 4x 5-tube (for chassis 


lock sockets) 


eeeccccccnces c 


ORDER FROM THIS AD! 


Quantities are limited, so get your order in now! 
nimum order shipped, $2.50. Send 25% deposit. 
balance COD. Get on our mailing list to receive BIG 
BARGAIN BULLETINS that list latest, greatest 
ys in radio parts, electronic equipment. Send 
orders to store address, Desk RE-58 


MID*AMERICA CO. Inc. 


S. Michigan Avenue 
Chicago 16, Ill. 


/ 2412 
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needed for assembly. | 
Dynatenna is seam- | 


| 
| 
| 
| 


appearance of Newton’s rings in the | 


detecting films thus affected. Air- 
planes at close range, for example, 
produced as many as 20 or more 
rings. At maximum range the first 
indication is always the least dis- 
cernible fringe shift followed up by 
Newton’s rings which increase in 
number as the target approaches. 
The view shown in Fig. 2b does not 
show the Ketos steel plate with the 
indicating films, but shows rather a 
masking brass plate drilled simi- 
larly to butt with holes slightly 
smaller than those carrying the in- 


| dicating films, which served to cut 


off undesirable interference lines 
produced by “edge effects’’. 

When using the device as a track- 
ing instrument for aerial target the 


| 61-cell unit was placed at the focus 


| ror was changed. This was accom- | 


of a 60-in. metallic parabolic mirror. 
In Fig. 3 the function of the inter- 
nally reflecting prism H is to cause 
the optical system to appear station- 
ary when the elevation of the mir- 


| 


plished by mounting the prism in a | 
| bearing and so gearing it to the ele- | 
| vation mechanism that it rotated at 


half the elevation speed of the mir- 


ror and in the opposite direction. | 


Since the observer rode on the azi- | 


muth carriage, the image appeared 
stationary regardless of the motion 
of the collecting mirror in either 


| azimuth or elevation. 


The equipment shown in Figs. 2a 


| and 2b and schematically described 


in Fig. 3 above was an integral part 
of the first U. S. Army Radar Sys- 


tem (SCR 268 T-1) submitted for | 


Service Tests. Radar azimuth, ele- 
vation and range were fed by selsyn 
motors to the thermal unit which 


| served as the nerve center for the 


entire radar-thermal searchlight 
director. (Accuracy of this first U. S. 
Army radar equipment was approx- 
imately 4° in azimuth and 214° in 
elevation). The thermal operator 
searched the skies in the region 
given by the radar as the target 
area. Since the thermal unit cov- 
ered a field of approximately 6° 
when following the radar aid, pick- 
ups were easily obtained under con- 
ditions of favorable weather. 


International Detrola Corp. is 
under production with a new type 
of ceramic pickup which the com- 
pany claims is the first successful 
one developed. 


CONICAL / ANTENNAS 


make tele sets 
perform better 
even in so-called 
impossible receiving 
areas 


“SEE the difference”... in 


definition and gain. 


TELREX is a broad band conical antenna 
engineered for high performance through- 


out the TV and FM spectra. 


Left: 
Model 2X-TV 
List Price 
~ $20.50* 
N\ 
Right: 
Model 4X-TV 
List Price 


$41.00* 


*Less mast 


The conically-arranged dipoles have an 
unvarying center impedance of 150 ohms, 
preventing ghosts or phase shift due to 
mismatch between transmission line and 
antenna; also eliminating all vertical pick- 
up with the 2X-TV. 


The non-varying center impedance of the 
conical antenna makes possible excellent 
resolution. Whereas many TV antennas 
respond best to a single frequency, TEL- 
REX shows high performance over a 
greater band width than the receiver itself. 
There is less than one DB attenuation over 
the entire television spectrum. 


Manufacturers—Telrex Conical Antennas 
remove the hazard in TV installation and 
maintenance. 


Representatives — Write for proposition. 
Important territories open except N. Y. 
State, No. Jersey and New England. 


TELREX, INC. 


Antenna Specialists 


26 Neptune Highway, Asbury Park, N. J. 
Phone: Asbury Park 1-0119 
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STOP THAT THIEF l 
BEFORE HE STEALS: 


ELECTRONIC RADIO 
ALARM 


PROTECTS—Your Home, Factory, Warehouse, 
Barn, Fur Vault, Jewelry Displays, Filing Cabinets, 
Safes, Valuable Papers. Detects intrusion, fire, tres- 
passing. Proven effective for over 15 years. Works 
on a foolproof capacity principle when protected 
area is approached. Used by G t 

Service Stations, Offices, Industrial plants, Misses, 
Can easily be installed by any electrician or radio 
service man. Write for complete descriptive bulletin 


2655 N. HOWARD ST. 
PHILADELPHIA 33, PENNA. 


Communications" 


MICROWAVE LABORATORY 
ACCESSORIES 


Pressurizing unit, MK 23/AP. Transmission line 
pressurizing unit, used with APS-15 ....$12.50 
Sperry klystron tuner, model 12 
Sine potentiometers, GE#251 X 96 or 
15138 Lol 


. xfmr, with socket mounted atop. Pri: 
115 v. 60 cy. sec: 5 v @ 10 amps, 35 KV RMS 
test $12.00 
Transformer, Pri: 117 v, 60 cycle. Séc. 17,000 v. 
@ 144 ma. oil immersed with ee 9 eth 
a ne capacitor, 180 deg. 


10° ag * aciatiy cavity type SG. Ea $3.00 
Crystal mixer, ‘‘S’’ band. Complete with type 
“N’’ fitting and 1N22 crystal $3.85 


ANTENNA HEADS 


TS 115/APS- 2F, 10 cm ae. in lucite beg 
with type ‘‘N’’ fitting 

OAJ Navy type CYT66ADL, 
ball, with Sperry fitting -50 

10 cm. feedback dipole , A in lucite ball, 
for use with parabola $8.00 


INVERTERS 


PE 206-A. Input: 28 VDC @ 38 amp. Output: 
80 volts @ 500 volt-amp. 800 cy. Leland Elec- 
tric. New complete with instruction book. 
lays, filters, etc. 

PE 218-Input: 25-28 VDC @ 92 amp. 

115 volts, 1500 volt-amps, 380/500 cy. 
Electric. NEW 
Army Reissue 


“RC-145 IFF SET” 

Consists of xmtr-revr BC 1267, RA-105A power 
supply, remote antenna direction controller and 
indicator LX I 221-A. Transmitter uses 1 KW 
Pulse oscillator on 150-200 mc. Receiver covers 
150-210 mc, using 2 RF stages & 5 IF’s. En- 
tire equipment operates from 115 vac, 60 
cycles. New, complete. $190.00 


MICROWAVE: ataeie®s 


ANTENNAE, ETC. 
WRITE FOR DETAILS 
All merchandise guaranteed. Mail orders prompt- 
ly filled. All prices, F.O.B. New York City. Send 
Money Order or Check. Shipping charges sent 
Cc.0.D. concerns send P.O. 


COMMUNICATIONS EQUIPMENT CO. 


131-T Liberty St., New York City 7, N. Y. 
Diaby 9-4124 


| ed grid tetrode 
| screen, grid and cathode of the 


Series Mode Crystal Circuits 
(Continued from page 27) 
is not Class A. One precaution that 


must be observed is that the signal 
frequency source must not have too 


high an impedance. 


Whenever the plate.impedance of 


| the grounded grid tube has suffi- 


ciently wide frequency response to 
handle both signal and oscillator 
frequencies, (as will generally be 


the case for fundamental mixing), | 
there is no problem in getting the 


signal frequency to the follower, 
where mixing. takes place. Where 
signal and oscillator frequency are 
widely different, (as with subhar- 
monic mixing), the plate impedance 


must be altered so as to have reso- | 


nances at both oscillator and signal 
frequency if efficient conversion is 
to take place. It is true that the 
holder capacitance will couple the 


cathodes together if the signal fre- | 


quency is many times higher than 
the oscillation frequency but such 
coupling does not provide any gain 
between signal grid and follower. 


Subharmonic mixing has been suc- | 
cessful for signal frequencies of the | 


order of 250 mc. A single 7F8 tube, 


with a crystal of the order of 10 | 


me and mixing at the 3rd subhar- 
monic, has been used as a crystal 
controlled converter with signal 


| frequencies of the order of 270 mc. 


For moderate power transmitter 
applications, a circuit using a 6L6 


tube, a 4-125 transmitting tube and 


a crystal provides 400 watts output. 
The output stage may be plate- 
modulated up to 100%. The crystal 
current is less than 75 ma. This 
circuit (Fig. 8) has been operated 
at 8 mc, the fundamental mode of 
the crystal, and at 24 me, the third 


mechanical harmonic of the same 


crystal. The 6L6 is used as a ground- 
amplifier. The 


4-125 are used as a follower to com- 


| plete the oscillator circuit. The 
| cathode impedance is kept as low 


as is consistent with circuit require- 


| ments. Power output is taken from 


the plate of the 4-125. The frequen- 
cy is not completely independent of 
the plate voltage on the 4-125 and 


| as a result a small degree of fre- 


quency modulation (10 PPM) takes 
place during the modulation cycle 
for 100% modulation. 


The Trade 


cractreta ILLINOIS 
CONDENSERS 
BELONG 


IN THE BEST 


Look to Illinois for a complete line 
of electrolytic capacitors for every 
electronic application. When you 
need a capacitor that has superior 
ability to withstand extreme tempera- 
ture changes, that’s manufactured to 
exacting specifications, that’s time- 
tested through 14 years of high 
quality production experience—you 
want an Iilinois condenser! 


Write for our latest catalog. 


if 6 ILLINOIS CONDENSER CO. 
1616 NORTH THROOP STREET + CHICAGO 22 ILL 


OFF PRESS! 


The New James Knights 
Crystal Catalog 


You'll want a copy of the new James 
Knights catalog of “Stabilized” 
crystals. It contains photos and 
specifications of many new crystals, 
crystal ovens, holders, including new 
filter crystals with standard RMA 
pigtails. If your distributor cannot 
supply you, write for your free copy 
direct. 


The JAMES KNIGHTS CO. 


SANDWICH, ILLINOIS 
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s, GLASS 
JEWEL 
BEARINGS 


. Low Cost 
. Long Life 


Glass Jewel Bearings by Bird are 
highly accurate and surprisingly inexpen- 
sive. They're ideal for use in ammeters, 
volt meters, timing instruments, compasses 
and other instruments where large volume 
production and low cost must be 
maintained, 

Of special interest to instrument man- 
ufacturers is Bird’s method of mounting 
jewels. There’s a minimum of stress and 
strain on the bearing itself as a result 
of Bird’s special mounting technique. It 
is this special mounting feature which 
adds so materially to the useful life of 
Bird Jewel Bearings. 

Whenever there’s a need for jewel 
hearings —- whether in glass or in sap- 
phire — Bird can supply the right bear- 
ing to your specifications. Write today for 
more information and a quotation. 


Sapphire Bearings available in 
all jewel styles and mountings 


Richard H. Bird & Co., Ine. 


1 Spruce Street 
Waltham 54, Mass. 


“Serving Industry with Fine Jewels 
Since 1913’’ 


Qyro BETTER ELECTRONIC EQUIPMENT 


READY- 
TO-USE 
CABINETS 


CHASSIS 


NEEDS 


Por-Metal 
Equipment 

is preferred by 
Service Men, 
Amateurs, and 
Manufacturers 
because they’re 
adaptable, easy- 
to-assemble, eco- * 
nomical, Beautifully 
designed, ruggedly 
constructed by spe- 
cialists. Famous for 
quality and economy, 


Write for Catalog. 


PAR- METAL 


PRODUCTS CORPORATION 


32-62- 49th ST..LONG ISLAND CITY 3, N.Y 
Export Dept.: Rocke Int 1a 
13 East 40 Street, 


ernati 


New ‘ 
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PEERLESS PACKS. 
Value PUNCH.”?- 


TRANSMITTING TUBES 


2X2/879 Diode Rectifier ........ $ .39 
2X2A Diode Rectifier ......... 89 

3B24 Transmitting Diode Rec- 
tiie oR 69 

10/10Y- Triode Amplifier G Os- 
VEZSA * cillte ices O09 

211/VT Commercial Type with 
4C Low Grid Current Limit .89 
215A AF & IF Amplifier ...... 1.39 

250R Transmitting Diode Rec- 
til. a eres 9.95 

316A Transmitting UHF Triode 
Osc. and Amp. ....... 39 

3718 Transmitting Diode Rec- 
tifier cine ee 1.29 

450TL Transmitting Diode Am- 
oDEOR 3s . oan cares 39.50 
703A UHF Triode Amp., Osc... 2.95 

705A Transmitting Diode Rec- 
tHIGE? cs . Sacietiee ues 1.23 
7O6GY UHF Osc, Magnetron ...14.95 
714AY UHF Osc, Magnetron ... 7.95 
715B Pulse Modulator Tetrode 4.75 

723AB = Klystron Velocity Varia- 
tion UHF Oscillator ... 3.49 
728BY UHF Oscillator Magnetron .24.95 
728DY UHF Oscillator Magnetron. 24.95 
728FY UHF Oscillator Magnetron. 24.95 
728GY UHF Oscillator Magnetron.24.95 
730A ~~ UHF Oscillator Magnetron. 17.95 
803 Pentode Amplifier ...... 7.95 
805 Triode Amplifier ....... 3.69 
807 Pentode Tetrode Amplifier .98 
811 Triode Amplifier ....... 1.59 
813 Transmitting Tetrode ... 5.95 

829B Transmitting UHF Twin 
Pentode Amplifier .... 3.95 

830B Transmitting Triode Am 
OUHGR: a. s oa.05sa tee 4.95 

833A Transmitting Triode Am- 
plifier, Oscillator ..... 32.95 
834 UHF Triode Amp., Osc... 5.95 

837 Transmitting Pentode Am- 
ONTIGE uae waco 98 
876 Ballast Tube: ....ienwer 19 
884 Grid Control Gas Rectifier .69 
2051 Grid Control Gas Rectifier .49 

8013A Transmitting Diode Rec- 
THES: acocousy gees 1.29 
CWS. cts. ckccaseeee ue 98 
FI28A = Triode Amplifier and Osc. .39.95 
RK60 Duo-Diode Rectifier .... .69 
SPECIAL PURPOSE TUBES 
1B24 Gas Switching Tube .... 1.49 
1B29 Gas Switching Tube .... .79 
5FP7 Cathode Ray Tube ..... 98 
5GP1 5” Cathode Ray Tube ... .98 

864 Triode Amp. (Low Micro- 
phonic Noise) ....... .23 

Minimum Order $5.00 

10% discount on quantities of ten or 


more of each type. 


We carry large stocks of all types of tubes 
— write for free list — we will be pleased 
to quote on other types not shown here. 
Information on above tubes available on 


request. 
Write Department T 


All orders F.0.B. Jamaica, New York. 


Please add postage. 


tg \ » W 
SO WHN 


RADIO DISTRIBUTORS, 
92-32 Merrick Rd., Jamaica 3, N. Y. 


Branch: 71 Murray St., New York 7, N. Y. 


—————t 


INC. 


87 


Current Distribution Study ical iteee 


A method for making current dis- 
tributions on aircraft structures was 
presented by Granger (Cruft Lab., 
Harvard). The measurement of the 
relative magnitude and direction of 
the magnetic field at the surface 
with an exploring loop yields the 
required data-on the surface cur- 
rent. The relative phase of the cur- 
rent can be determined by compar- 
ing the current in the loop with a 


reference current in a suitable mixer. (March N. Y. IRE meet.) 


QHELECTRIC 
< SUPPORT ™ 


Exploring loop to determine current data 


Paramount's TV Projection 


Another link between television and- 
the motion picture theater was welded 
recently when navy boxing finals were 
televised at their source, (Brooklyn) 
and within 66 seconds were shown by 
means of standard 35 mm. projection 
on the screen of the Paramount Thea- 
ter, New York City. : 

The fights were relayed from Brook- 
lyn in two steps of (4.2 cm) microwave 
relay to the roof of the N. Y Daily 
News Building and then to the Para. 
mount Building in Times Square where 
it was recorded on film by a cathodes 
ray television tube especially selected 
for spectral characteristics. 


BOBBINS 


For bobbin 
wound coils 


Wind more wires on these bobbins. Wind less. 
You can do either, because you need no in- 
sulation, and wires fit between those in lower 
layers. Let us help you with coil base prob- 
lems. Send B/P or specifications; or write 
for samples. 


PRECISION PAPER TUBE CO. 


2057 W. Charleston St., Chicago 47, Ill. 
Plant No. 2, 79 Chapel St., Hartford, Conn. 


for EASY MAINTENANCE 


G-E CALROD* SOLDERING IRONS can be 
maintained right in your own shop at low 
cost, without special tools —they need not 
be returned to the factory for repairs. 


HERE’S WHY: 


@ Calorized threads make tips non-freezing, easy 
to remove. 


®@ Disassembly is easy, and all replacement parts 
are simple in design. 
@ Low-cost Calrod cartridge heaters are indepen- 
dent of shell, heat conductor, and tip holder; they 
can be removed merely by lifting a retainer pin. 
Ask your G-E Distributor for free bulletin 
GEA-4519. Or, write General Electric Co., 
Schenectady 5, N.Y. 


*Reg. U.S. Pat. Off. 


GENERAL @ ELECTRIC 


675-154-8709 


TERMINALS 


for 
ELECTRIC WIRES 


SMALL METAL STAMPINGS 


in accordance with your blueprints 


PRECISION PARTS 


from Modern Equipment 


PATTON-MacGUYER CO. 


17 VIRGINIA AVENUE PROVIDENCE 5, R. I. 


BUY 
SECURITY 


TELE-TECH * May. ! 
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IN TWO PARTS—PART TWO, MAY, 1948 


TELEVISION TIMETABLE for 1948 


STATIONS ON THE AIR: Our TV Station Time- 
table for 1948, presented on the following pages, is the 
first and only compilation of its kind ever prepared by 
a national publication, showing by months TV stations 
scheduled to go on the air commercially in 1948. Rep- 
resenting a complete and exhaustive study of all tele- 
vision licensees, STAs and CPs conducted by our 
research department and cross-checked against gov- 
ernment and other original sources of information, 
the Timetable represents the most accurate informa- 
tion of its kind available. Supplementing the exclusive 
Timetable feature are other pertinent data regarding 
personnel, channels, population, sets-in-areas, etc. 


STATUS OF TELEVISION STATIONS: A total of 93 
commercial television stations have been authorized by 
the Federal Communications Commission as of April 19, 
1948. Of this number 26 will be on the air this month: 7 
as licensees and 19 as STAs. Applicants total 205, con- 
struction permittees total 67. Television stations are 
operating in 18 cities; authorized stations schedule 
service to an additional 24 cities in 15 states in 1948. 
By the end of this year, 42 cities in 28 states with a 
TV population of 66,868,000 will receive commercial 
television from 65 stations. 


TV RECEIVER PRODUCTION: With an estimated 
310,000 TV receivers in use at the end of April, and 
prediction that 600,000 additional sets will be produced 
by the end of the year, 910,000 operating TV receivers 
will be the minimum number of sets in use by year’s 
end. Production estimates for coming years indicate 
there will be 3 million TV receivers by 1950. 


COAXIAL AND RELAY FACILITIES: Over 2,000 miles 
of coaxial lines will connect Buffalo, Cleveland, Toledo, 
Detroit, Chicago, Milwaukee and St. Louis by Fall of 
this year. According to AT&T, these facilities will be 
extended to hook-up with New York, Philadelphia, 
Baltimore, Washington and Richmond by December 
and a Pacific Coast hook-up will be effected in time 
for the Jari. 1, 1949, Rose Bowl game for nation-wide 
television. 


COAXIAL AND RELAY RATES: Tentative rates pro- 
posed but still subject to revision for television coaxial 
and relay services to telecasters are in the neighbor- 
hood of $35 a month per airline mile for 8 consecutive 
hours daily, $2 a month per mile for each additional 
hour. Terminal equipment will be approximately $500 
a month for each station for connecting television net- 
works and $200 per month plus $10. per hour of use 
for occasional service. Rates now in effect for sound 
broadcasting will apply for the separate sound channel 
needed to complete television programming. 


TRAINED SERVICEMEN: The “education” of televi- 
sion servicemen by the sales and distribution depart- 
ments of the most prominent manufacturers of this 
equipment, has been largely along the line of instruc- 
tion in installation. Putting in a new factory-tested set, 
however, is a far cry from actually servicing such a set 
after the “guarantee period” is over. Competent serv- 
icemen will be able to name their own wages in a 
short time hence. 


TV ANTENNAS: Channel 13 now being utilized in 
some zones will be an unlucky station for many set 
owners by showing up the ineffectiveness of many of 
the patented antenna freaks that have been sold to 
the public. We have seen some excellent examples of 
wideband jobs, but many of the presently installed 
dipoles now serving admirably on the lower channels 
will have but little pickup in some of the upper bands. 


OUTLOOK FOR COLOR: While electronic color in 
television is no further along (as far as the layman is 
concerned) than it was a year ago, there has been 
some clarification of the problem in the matter of 
flicker, color breakup, etc. Lack of sufficient data on 
these subjects prevented the establishment of ac- 
ceptable standards when the matter was temporarily 
tabled two years ago. Research on possible methods is 
still progressing in the laboratories. 


TV RECEIVER PRICE TRENDS: Average retail price 
of receivers in volume production during 1947 was 
approximately $400. This figure is expected to drop to 
$300 for 1948 and to $200 in 1949 with a considerable 
volume of sales in the $150-$175 price class. Newest 
of the low-priced sets will be on the market shortly at 
$149.95 and a $99 receiver has been promised by one 
manufacturer for this spring. 


TELEVISION MANUFACTURERS: More than 100 
manufacturers have indicated they will be in the busi- 
ness of making television receivers by the end of 1948. 
To date, about 65 firms are offering approximately 134 
models, including kits. Some makers are featuring 
only one model; others have as many as eight. The 
price range is wide, running from about $150 to more 
than $2500. 


COMPILATION of the television industry facts here- 
with has been made under the direction of Stanley 
Gerstin, assistant publisher of Tele-Tech, aided by 
B. V. Spinetta, head of research for the Caldwell- 
Clements, Inc., publishers of Tele-Tech, Radio & 
Television Retailing and Electronic Industries & In- 
strumentation. : 
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Applicants: 205 


TV APPLICANTS and CP HOLDERS 


Listed by location and corporate name as of April 19, — Se: ae’, a ae 


+ 


CPs: 67 (Includes those listed below and in Timah mI a 


+7 
Sa; 
=~ 
APPLICANTS Des Moines: Central WHO Broadcast- Troy: Troy Broadcasting Co. . | WASHINGTONS*" ° 
ing; Cowles Broadcasting; Indepen- tica: Copper City Broadcasting ; U tfca Seattle: -Fi » 
ALABAMA dent Broadcasting ; Murphy Broadcast- Observer-Dispatch “* oe WEST Seaneinn Bier Gatton 2% * 
Birmingham: Birmingham News; Voice ing; Tri-State Meridith Broadcasting NEW HAMPSHIRE “ Wheéling: W. Va. Broad “i 
of Alabama lowa City: State Universiy of Iowa Portsmouth: WHEB, Inc. walt umeenaaien a. roa casting.“ 
ARIZONA KANSAS eae NORTH ~ Meh 
Phoenix: Phoenix ‘Television; KTAR bie mites Broadcasting ; Topeka Geisuties bee eas sisi eae Saawees: | Badaee Broadcasting; « ; 
Broadcasting Co. a ssociation Broadcasting; WSOC, I Milwaukee: Hearst Radio; Wisco 
CALIFORNIA New Ori ee ee Greensboro: Greensboro News Broadcasting; Kapital City prakae 
Bakersfield: Pearl Lemert ow egg Loyola University; Miss. OHIO ing; WEXT, Inc. See 
Fresno: Donroy Broad¢asting; Calif. In- Me A roadcasting; New Orleans Akron: Allen T. Simmons (WADC); 
land Broadcasting a ae . ae = Summit Radio ; ; : 
Los Angeles: _Don Lee Broadcasting et Television Co. Canton: Brush Moore Newspapers CONSTRUCTION 
(W6XAO) (KTSL) . pragoaeiac rae Cincinnati: Allen B. DuMont Labora- 
Oakland: KROW, ING. (See San Fran- MASSACHUSETTS tories PERMITS 
cisco) # é Boston: E. Anthony & Sons; Boston Cleveland: Cleveland Broadcasting; Al- 
Sacramento: M. R. Sclhiacker; Sacramento Metropolitan Television; Columbia len B. DuMont Laboratories; United CALIFORNIA 
Broadcasters : Broadcasting; Mass. Broadcasting; Broadcasting; WGAR Broadcasting; Los Angeles: KLAC-TV KMTR Radio 
San Diego: Airfar Radio; Balboa Radio; Matheson Radio; New England Tele- WJW, INC. Corp.; KTTV, Times-Mirror (STA) 
Don Lee Broadcasting ; McKinnon vision; New England Theatres; Twen- Toledo: Maumee Valley Broadcasting; San Diego: KFMB-TV Gross Broad- 
Publications; San Diego Broadcast- tieth Century Fox Toledo Blade casting 
ing; Television Broadcasting; Video Fall River: Herald News; New England Youngstown: Mansfield Radio; Vindica- Stockton: KGDM-TV E. F. Peffer 
Pg mene nod Columbia Broadcasting asaeaees F —— i= ae hy 
a r + Columb sroadcas ; awrence: Hildreth & Rogers OKLAHOMA i : adio & 
— got rs ~~ + ag won New Bedford: E. Anthony & Sons ea i — Radio & Tele. 
on Lee casting; S. H. Px - i : New Engl: Television; itv: WKY Badiophone re ; 
son; Television California; Television ae one Ait England Television; ae City: WKY Radiophone << wee-" Atlanta Journal Co. ; 
Productions KPIX, Associated Broad- Worcester: New England Television; oa ? N-TV Constitution Publishing 
sahtiers WTAG, Ine. . ” Portland: Video Broadcasting INDIAN 


San Jose: FM Radio & Television; 
Radio Diablo, Inc.; Video Broadcast. MICHIGAN 


PENNSYLVANIA 


Allentown: Lehigh Valley 


A 
Indianapolis: WI BM-TV WFBM, Inc. 


F Broadcasting 
Detroit: Goodwill Station; United De- : Philco Televisi eacest, | Pe 
gente as Obispo: Valley Electric coe Giantess Corp. — Philco Television Broadcast Ames: WOI-TV Iowa State College of 
Barbara: KLZ Broadcasting; M. Flint: Advertisers Press: Booth Radio Easton: Easton Publishing Agriculture 
Santa Ba ~ 
R. Sacker Station Harrisburg: WABX, Inc.; WHP, Inc. KENTUCKY 
COLORADO MINNESOTA eee be News Television; seem WHAS-TV WHAS, Inc. 
- is = ee < road- Minneapolis: Beck Studios | (Minn. Penna. Broadcasting 
ae Bdeste. |“ WICN-TV); Independent Pittsburgh: Allegheny | Broadcasting; New Orleans: WITPS-TV ‘Times-Picayune 
she . Merct Pittsburgh Radio Supply; United Publishing WDSU - TV, Stephens 
CONNECTICUT a st. Paul: WMIN Broadcasting Broadcasting; WCAE, Inc.; Westing- Broadcasting 
Fre eeres Conn Brosécasting: Hartford MISSOURI house, Hadio Stations; “WETE, Ine; MASSACHUSETTS 
, ice | geome Tigges Kansas City: KCKN Broadcasting eee fee nate altham: WRTB, Raytheon Mfr. Co. 
eniebates Stcaene Meats Secadensting (K.C.Kan);| KCMO Broadcasting; Reading: Eastern Radio Corp.; Hawley  MiNNESOTA 
FLORIDA i Midland Broadcasting; New England Wilkes Barre: Louis G. Baltimore: W Minneapolis: Northwest Broadcasting 

Jacksonville: Florida Broadcasting; Television; WHB Broadcasting oming Valley cotemntian imore; WY- MISSOURI 
Jacksonv } apart agg . Clayton: Evangelical Lutheran Synod York: ene gra em Kansas City: WDAF-TV Kansas Cit 
acksonville Broadcasting Corp. St. Joseph: Midland Broadcasting ork: Helm Coal Co.; Susquehanna me : y. ans y 

Miami: Fort Industry; Isle of Dreams irc ereey Se NESS: 2 Broadcasting; Triangle Publications = 
Broadcasting; Miami Broadcasting; pag Be go Senses er oe . RHODE ISLAND NEW YORK ae 

og iam Hollywood Slevision Corn. his taken; heave Providence: Cherry & Webb Broadcast- —— WNBF-TV Clark Associ- 

> A. Q - “y ng » a r 
St. Petersburg: Sunshine Television NEBRASKA = : ‘ TENNESSEE Rochester: WHTM, Stromberg-Carlson 
q Omah KFAB _ Broadcasti M 
Tampa: Tribune Co. eeitees roadcasting ; ay Memphis: Bluff City Broadcasting ag a tee : : 
GEORGIA ; oadcasting TEXAS eas 3T-TV, Jefferson Standard 

Atlanta: General Broadcasting; Georgia NEW JERSEY : , , Amarillo: Amarillo Television roadcasting 
School of Technology; Eurith Dickin- Atlantic City: Atlantic City Television; Austin: Austin Television OHIO. ss 
son Rivers Jr. Atlantic City World; Mid-Atlantic Corpus Christi: Corpus Christi TV Co. Cincinnati: WKRC-TV Cincinnati 

Columbus: Columbus Broadcasting Co. Broadcasting; Neptune Broadcasting Dallas: A. H. Belo Corp.; City of Dal- Times-Star Co; WCPO-TV Scripps- 

ILLINOIS Trenton: Trent Broadcasting las; Texas Television; Variety Broad- Howard Radio : 

Chicago: Columbia Broadcasting; John- NEW YORK casting Cleveland: WXEL Empire Coil 
son-Kennedy_ Radio Corp.; Sun & Albany: Hudson Valley Broadcasting; Houston: Harris County Broadcasting; ee WTVN Picture Waves, Inc. ; 
Times Co.; Zenith Radio Corp.; War- Press Company, Inc.; Patroon Broad- Houston Post; KTRH Broadcasting; NT-TV, Inc. : 
ner Bros. Pictures casting Co.; Meredith Publ. Co.; Van Shamrock, Broadcasting; Texas Broad- ee Miami Valley Broad- 

Rock Island: R. I. Broadcasting Co. Curler Broadcasting casters; Texas Television casti 

INDIANA Buffalo: Broadcasting Foundation Inc.; San Antonio: San Antonio Television; TEXAS __ aad 7. 

Indianapolis: Crosiey | Broadcasting; Buffalo Courier-Express; New Eng- Southland Industries Dallas: KRLD-TV KRLD Radio Corp. ; 
Indiana Broadcasting; Indianapolis land Television; WGR Broadcasting; Waco: Waco Television KBTV Lacy-Potter Television Broad- 
Broadcasting Niagara [alls Gazette Publ. Co. VIRGINIA con np 

South Bend: South Bend Tribune (Niagara Falls) Richmond: Larus & Brother, Inc.; Lee Houston: KLEE-TV W. Albert Lee 

OWA Rochester: WARC, Inc.: WHEC, Inc. Broadcasting; Richmond Radio Corp.; WASHINGTON 

Davenport: Central Broadcasting Syracuse: Radio Projects Southern Broadcasters Seattle: KRSC-TV, P. K. Leberman 


SOURCES OF RADIO & TELEVISION INFORMATION—Technical... Merchandising ... Industrial 


Foremost technical journal of radio, tele- 
vision and tele-communications. . . . Great- 
est number of television and tele-communi- 
cations editorial pages. . . . Authoritative 
treatment of current engineering trends, 
problems and developments. . . . Largest 
engineer-audience in design, manufacture, 
operation and maintenance of television 
and tele-communications (15,332 total). 


CALDWELL-CLEMENTS, INC. 


Outstanding magazine of radio and televi- 


sion distribution. . . . 25-year leadership in 
publication of material on merchandising 
and servicing of radio, records and phono- 
graphs, electrical appliances, etc. . . . First 
in number of advertisers, in advertising 
pages, in dollar volume. . . . Largest paid 
circulation in radio-television trade. (28,000 
—Member, Audit Bureau of Circulations). 


480 Lexington Avenue 


Only engineering publication devoted solely 
to electronic and electrical methods in in- 
dustry. . . . Serving design and operating 
engineers and production executives. . . . 
Receives 25,000 inquiries per year for new 
products and methods to improve industrial 
production. . . . Has five times as much in- 
dustrial circulation as any other magazine in 
the radio-electronic field (30,000 total). 


NEW YORK 17, N. Y. 
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